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Oligocene Sandstone Ex1Jos1,d at Boat Landing on ' 
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Tiu· Tatfor,11 Formntio11it o.f H"t•itfrnt Wmhi11gto11 1W 

Tiu- nwk muh•riiili; ('rnuposing tlw Oligot·1·11t of 1rw:t.•rn 

\Vashi11gto11 nn· Hlruo:-t elltirdJ of nmrill(' ,;\•diim•ntary orig-in. 

lnh•rlwdde4l lnv,i,- m1cl tutf,. an• nhse11t 1•xt·c1.1t on tht north sirh· 
uf l 'ul11mhia Hin•r i11 P1u·itk ( '01111ty. Tlw ,;1•,li1m•11tnry nwk:i. 

nmsi..,t of :-lrnh.•s 1md i.11.udy sludl·s togdht•r with minor 1U11nt111ts 

of snmJ,;t11111:,; 1Lnd ('1mglonwnlh·s. A 111il'ros(·n11i<~ t•:-.mni,mtiun 

of tlw;;l' 11mh•ri11ls !show .... th1·111 tu ltt• iu pnrt 1h•rivtd from nl41t•r 
iJ.(1H:1ms roeks. A ernn,icl1•rnhl1• quantity of a,ih is pn•scnt hut 

nhrn_vs mix1•cl ~,ith <·lny,.•y 11mh!rial. ThP ><OlllTI' of till' t11f­

fa,·cm1s 11rnh·ri11 ls wits JH'1•,mm:1hl_v frum ,·olt'nnii: ,;m1rc•1•,; i11 t lu.· 

t 'nsc•nJli•,.; or Pnsh-rn \\' 1i,;hingtou. In 11ort I lt't'n \V ahkinlrnm 
('1111111.y n11d1~sitir flows 11·1•r1• heing ,l1•po>1ih•d i11 mnrim• ,:•mhny· 
1m!nb. 11t:1U' tlw short•. EYi.!1•11<·1· for thi,., j,. to lw found in tlw 
,wdion" t':l:JHJ:-.t:d 11lung tin• <'1t11yo11 nf XasPl Riwr. 

The ecmglm11l't'nh~.!1 11<•1·nrring within tlu· Oligon·m· of :,;t•~ 
nttk a1HI 11t tl11: 1•ntr1t1H•1.~ to tl11• Ul'Plllt~rton ?l.'1l\'_\' Y11rd :1n· 

1mulc up of pl'l1hlc11 l'llllJ.(lllJ.( frolll tlw ,;in· nf n pell to n foot 

or more i11 dinml'tl'r. They 1u·t• rom11lt•d and ,od1.•rwor11 iuul 
rum1m,wd in pnrt nf nml(•,;ih· 1•ml lmi,alt 11nd in p1u·t uf "n1ul­

'4tone1t nml i<lmlc•~ m·t·111Ti11g within tlw fom1Rtion. Pd1!1h.•:-; 11111,II' 

of 11unrh.ih• 111111 grnnih· or diiirih· art• wry rnr,·. 

At th1: 'll't:~tern 1.'lld nf Cap1· Fl1dh:ry tlwn• lll't· P11tJ1·111m1s 

hdts nf em1A'lomtirnh- i11 1d1il'h tlw hou llh•r;; uri:.· ofh•n on•1· four 

fr\'! iu din1m•hT. Connmmly tlwy nn· 1111gula1· 1111d only pnr­
t.inlly 1t"ah•r~·01•u. Tl1<·y Hl'l' in pnrl con1po,.;t•d of rod,,, whieh 

nl't! not known to u<·1·11r within th,· Olympil' Pt•11ins11l11 hut vd1iC'h 

,lo o,·c·ur 011 \'1uu:t11tn·r lslmul. Tlw most ('um111n11 an• qunrtz­
ih·. slnh• ... diist and i11trnsiY1• diorih•,; mid g,lhliros. 

l'ITR,\ 'l'lfl IL\ l'IIY 

Thi~ more.· ild1lill·d fads C.'OlH'l'rni n/.( t ht• ~t.tntigrnph_v lll't' 

giwn i11 tlw 1h•s1•riptiun of th .. 1liff\•1'1·11t distl'iets in whi(·h tht· 
Oli~o<·em• 1fopo>1its o('t'.111'. H is 11nt 1dways p11~i.ihh.• to 1h·tN-
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180 Bulletin Xo . .I.J. Wfl&hi11gto11 Gt'ologirnl Surt'i'Y 

min(' in th<' <liff'<'l'<:nt iwt'lion::; just wlwrc• t lw houndnrit•s ,;houkl 
h1• driwm betwe~•JJ the tl11·e(• f1n111nl zon11;; or horizons. 

In the vicinity of Lincoln Creek, west uf (\·ntrnliu, mu11sive 
,mndy shnk·:l oukl'op ulong thi: ~outh h1111l of ('heht1.lis Hi,·er. 

Very good e:xpmnll'C!I have hef.•n rmull' in the c·ut:- of the 0.-W. 
H. R. & N. Co. The bl'ds ar1! dipping lLt a wr_y }ow nngle t.o 
the W('fit and southwest. Interbedded with tlw sandy !oihales are 
narrmr !Jands of clny shitll\ Oftrn tlw sa111Jy sh~dt•s grmll' into 
ll shaly sandstone. To the north of Chchnli:-. Rinr Eoeem• 
s,mdstom•s outt-rop Jtt Grund :\Iomul. Tlw Oligol'enC' heel.; ut 

Lincoln Creek rest upon the Eoc('JH' sandstones hut the contad 
rdations ar(• ohi;t•ure. Presumably tlu~y n l'I!. unt'on formnhlt•. 
'J'l1l• total thickness of the lowl?r Oligm•cnt· ;;trabl iu tlu:: Lin­

<·oln Creek M!dion is rnmr 1.000 fed. 

In tlw region ,-,·Jwn• J>tirh•r C1·1!1•k joins ( 'lll'lmlis Hin·r, m•iu 
t.hc town of Porter. tlu: totnl thi(•kne,01 of tlw Oligot•t•m· !,t!tli­
ments is uhout 2,000 ft•t>t. 'J'hc• sc•ctio11 rt•1u·t•s1•11t.. tlw slutlr-s 
nnd shllly il1u1<h1tmws 1•xpos1.•1l from tl11• lmiu.· of tlw :-t•t•tion tlm·<• 
mile!< north of J>orh·r to tlui N111h:r of tht· 1<yudi1w tlut:1.• milcil'i 
Wt!?«t of Pm·t<'1'. Tlu!Rt• ;.;trntn contain a famu1 whic·h lm,i ht•t•n 
rlesignatcd al! flu, 'l'urritdla porterc•rn.:ip; Zom•. It is posllihlt• 
lhnt tll{· lmn•r 500 foet of Un• 1'l'(·tion mny bdoug to th<" Lin­

('oln Hori7.0IJ or Molopophorou,; lincolncni;is Zon<'. 

In tlu: Pugd Sound region n s{'c·tim1 lm;; b1•<·11 cou;,trm·h•d 
nt Uw i:·nhruwt- to th<: B1·<•nwrhm S nvy Y;1rd. Tlw r1istri<·t. in­

voked may he rcferretl to on Plate XX]\'. Tlw strnbt 1Lrli 

entirdy of serlimentur,v origin. '1'111! J.:ocene luumlhi upon whid1 
the Oligocene ,;edlnu::nh rt!st 1u·c• exposed two miles southwest 

of BTI.'nwrt.on, on the west !:!hore of Sindnir Iuk•t Tlw t•ontuct 

hd¥t'l'l'Tl the bt~!';iLlt. 1111d the- husc of thc Oligoc•t•tw is co,·cml with 
ilcpo11iti; o( ~faci1d dri(t. Tlw lmn•mimit IMh oe<·ur ut Orduu·il 
Point. Thi! 11ppt•r 1wrl:, outcrop mi tlw nort.h sidl! of Blnkdcy 
H11.rhor. Tlw total rnetlsurcd thil'kms,1 of Hw Oligo<'(!?ll• in this 
;,ection is approximately 8,900 fret. 
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beds ali-;11 ueeur in tht· cxposui·1•s 

l':,t•ntth· nml in tlu.• '\1•wensth.• Hilk Possils 

tlw,w strntii and to tlw ,\i·iln 

williin 
of ,Jmm 1lc 

earw. Tlw uppe1· 
slmlt:H 1rnd sn11rlstrn1t:s. 

d1•t11il of this lll'l'tl lllll,\" b1· J<t!l'll ml Plnh• X \' II 
'l'lw s1•dit111 is iun>ln•d in 

llw lmsu.l he,ls nt \Vnnh•l1 nrnl 

lwhn>tin Xt•ah 

lnitwct·n 

heft, 
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lnterhedd«>d Saudston1!K am1 Shali;,11 of Oligm·ene AgE! rnxposed 011 th@ South Shore 
Capp and Waa1eil Slough. 
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1'/ic Trrtiar.11 Ft1n1111tio11s uf Wi'xfrrn lruithfogton 1 H,1 

Tht· Oly111pi(· ::\lm111tlli11" :mcl VmH·mtn·r 1-.lnud w,~rl' proh­
ahl.Y lnnd art•;1s. The Oly111pit·s Wl'l'e at ll'n,t 1,000 ft•t-1" lmnil' 
in d,!va!"io11 th1111 nt pn•s1.•nt ns mnrirw ,h•po)<il,. ot·cur at thul 
1•lt·Y1tfo111 wl1el't• tlw w11g,111 rua1l frorn l 'lalh1111 Buy to Fork" 
e1·0,;,,1•x tl11'. main di\·i,h-. P1•t•s11111ahly tlw n•gi(III lunl lwt11 partly 

1·1•d11rPd tn u p,-1wph,i11 d111·iug tlw Cn•tn.1·1·011s ,rnd E1wP1w nnd 
during tlw Oligo<"~·•w tlw ~lrnil· nf ,Iu1111 cir.- Fnnt w,1;; d,·p1•.-;;x1•d 

al111111·i11g 11111ri1ll' s1·tli11w11t" lo form 11p1111 tlw ,.11hm1·q,i:,·d lmr·,li•l'., 

of Uw p1.•1wpl11i11. 

Tlwn· li.l'P i11,1iffit-i,·11I 1·,p11,-11n·s to llw Olig1wt·1w s1•di11u-11b 

tu ,lt·h·l'111 i111• ddi11 i 1-d \' ! h,· s11r1•1•,-si \'t• c·-.h·n i of 1-111' ,was nl' 1•111-

lm.rn1m h dt1ri11_g- 1-IH• t•jmeh. Sl'1lina•11b cu11ti,i11ing tht· .\l'ih, 

g1·ttyxl.11rgvn,_:,, Zom· un 111ud1 rnon· witlely tii,-trilmfrd 111111 1tr1· 

111111·'1 thi,·h·t th1111 I 1111,1· of tlit· two lower 1.mw,. 1\ ppnrt•ntly 

tlwr,.• was a pndiul 1ritlalrllYl'lll of tl1e s1·as ul tla· d11..;1• uf lh•· 
Em·,·111· 11nd llt·w inYa,-i,111 at l h1• op1:11i11g of tla• Oli~1lt'1•m:. Tlit: 

,·111bn,vm1·nl.; in whid1 I lu, l.i11l'ol11 1-11111 Porh•r linrizrn1,; w1'l'l' 1h·­
posih·d w,•r1· r1•-;t rii'h-d i11 11 n·11 aml po,,.,ihly did 11ot c:m·1·r llw 

P11gi·I :,01111d Jla,-in nrP:r. D111·i11g Hw npptr Olig111·1·rn· th,· 

lnrgn pad of l\1i,,h·ru \\'11:1hi11gh111 w1·-.t of tlw foul hills nf t lw 

{'a;;<•1tcle,. Wth e1nel'1·il wii11 t Ill' wnh~t·s of tin· m:1·1111. Th,·rc- 11111 v 
po,,.ihl.Y ha,·,: li1·,:n a luw lnutl ,tre;\ t·o1m1.·1·t ing ! lw ( 'ns1•1ttlt•., 

with tlw Olympi1·s i11 Pinl't' 11ml ,;ontlwrn Kih.ap cou11ti1i-.. 
Tlii:1 prol1k·111 j,, still 1111s(1h·1•d. 

,\t tlw 1·lus1· nf th,.· Oligrn·1111• tl1<.'rt' 1r11, 1111 ,•111i'rg·t111('t• on:r 

a la,·g,· portion of w1•:<!nn \\'11!<hi11ghm ii11d nil uf tlll' Pugi:I 

:-.011rnl na.,in lin·1rn11• ll lll1td ui-t•a. E111\my1111.·11h Wl'l'P ;;till 111 

,•,i,.;ktin· in the Stmil u( ,Ju,w d" Fun1 r1•g11111 "" WPll 1\,, i11 

,,01, t lrn-l·sh-rn \\' n,;hington, 

For p11rpos1•, of ddail,·d ck•,.eription w1•~ter11 \\' a .. hiugton 
lllll_r b,· ,liviih·d i11l0 si·rtrnl pnn·ine1.•s, 'l'lw following di\'isiou-i 

~1,iU ·· 11t1•• ''11111d. i,u, .f:J1,1r 1lilili«iJ1.~~l1,,1:'1 i:d1 llil1g, f''li1nn,1 

·1· ,:, .• ,,, •,.,,:,1,,•···, ... ".:,}.· ., ... , ,. ·:1·1,,·· :•:• :,, .:t, •• :'., .. •· ,,, . ., : ,. .,,•,,: . . , ·: · ·i· . :' •' '• :, .•. ,. •·. "" .... : ··:,, '::"·:.:· . ....,,..,. ,·· :: 'ii·,: . 
. 11(,,1111,n1, 1,1:1,,,1,,~1,1, • .•... 1~111 ,. ~,~,11i.,1:.1, ,, . ,i,tli,Pli, ,,I 1.u,.11 d~ •... 

·::;::;;;:~~:ii!i~;!:'.1i~l:,!!;!:ii:~::::;J~'.1:~1,111i11~11:l11 ···,A 1~111,1 · ;ii•·.·( ~•i:1,,,,,i . J!l1idi1ii1:~ • ":\iiiu:i •i i'1, 111 di 
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]8fj HuUrtfo So. J,{, lrw11ti11gto11 lirofogical S",-r't'!/ 

Kl:",;G COFNTY--H.E8TOH.ATIOX POl:'\T MmA. 

There is a pro111i1wnt spur of th ( ·a.,emle :\lmmhlins in 

King Count_,· lidw1.·1.•11 :,;;noqwdmi<' ,mil Gr('cn rin:r,; whid, 1•-x· 

h·ntls wesl.1.•l'iy to Lllk1• Wn,;hinglnu. H t·ros~t'.S Pugd ~ound 
Hn:-.iu in pnrt a~ n s11h-gliu·i11I mul in pnrt us 11 ,,11ln11arim• 
ridgi•. Tl1i· rm·k-. forrning tlw ri1lw· an· of Em·t•IIP 111111 Oligo­

t'('lll' !lg'r, Within the.- Pugd 1-,ound Ha-.i11 they ill'l' t•xpw,1•d in 

Issnquah :\[ountain. ~t•wenstlt- Hilb. tilt low hilb of South S1•­

att k 1md .\lki Point, tlw low rill'k t·litfs id tlll' 1•ntl'1t11C't' tu thl· 
Bn·uwrton ;'\ ;n-y Yard, tlw )hid Hill:; of t•e11tr11I Kitsap County 
awl tli1• foutl111ls 1jf thl' Ol_v111pic :\lo1111h\im lwhn't'll the Du<·k11· 
hu,,h 1rnd tJ11ilt·1.•1w rin•r,-. Th1.~ gr1.·utt•r pnrtim1 of thi, ridgi· 
;,. huri1,1I l11•111·ath Hll ,•11on11m1;; dqmsit of gla,·inl dri fL 

Thl' t'tJl"\' anti south tlirnk 111' th· ridg-1.· mul spur 1u1· {'nrn­

pns,cl ehil'!ly or Em·1•1w lan1,; nn◄ I ,.:~•di11w11hHy l"lll'b. TIH' 
11ortl1 flank i11 in parl ,·ompo".-d uf ( lligo,·1•111• ,;t•tlinwnl 111·.,· rod,.,. 
Tlw mos I 1•1tsh-rly Oligm·t•m· 1 •:-i po~u r1·" ot't'll l' on t ht· i:11-, fr rn 

,;,h• o( Lak,· Sa1111w,111i~l1, i11 ~t•dio11 Hi. Tm, 11,-111 p ~~ 1- .\or tit. 
Hn11g1.' ii En;;t in llH· ,iii,, uf " -.;11111II ,:ret·~. Cluterup .. ,il-o ap 

fll'HI' in tlw logging road 1·11h, :11111 .,1111dl 1·11uy<111, 011 thl' divid1· 
lu:•tw,:1•11 ('cm I (' n•t>k a 1111 l.11 k,· S,1 m111a1m11 i,,h. Fn d lwr w, .,,j 

tlwn· >1r1· 1•,po.:11r1.•,; ,mil h of I\ irkliuul, 1•ao.;t of .\l,,n·•T Sl1111g-li. 
Tlw s1t1rn· r,wb tll'4.' u·1•.II ,l,-n•lop1•tl arrn111d lh,. shm•ps nf Buih·y 

Pn1i11,ml1l 111111 frorn Huit point ,-1111tl11nu·d lo Hui11iP1' lkat'li 011 

tlw Wt•sl ~id,, of L·Lkt' \\·,L.,hi11gh111. Si111il11r l'Xpo~un·s nf 1111• 

-.u111t• fol'1t1nl ion !tan• hPt'll 11111d" i11 1111· ~I rPd 1·x1·11 ,·,d'ion,- of 
l 'olm11bin ( 'ity, !'.'-1111tli St•ilttk· .rnd G1.•mg-d11v.11. At Alki 1'11:nt 

Oligo<'t'IH' ,.;and.;tom·s nu.I ,;Jinh., ... tll't'III" tilkd 11lmo-.t n·rtit·nlly 
and form a low nmrim.· h-rral'1• 1thm1t 1,5 fr1•t nhon- ,..t,l h·n-1. 

Thi• rm·k, ,u·i· l'"po,;t•1I along tlw lwad1 for ll disht111·1• of ap .. 

111t11,,.:i1n11h!1l,t 1 ,500· ni,•i, Si111ib1f l1iW l'!>li'k ll,!l'l'l1llii!.~! 111,lmlr 11l:1111lg 

th1: 1!-lll,jt.h l!hi,1'1!11 1,1: Jlnhil11flil!g1! li!ill,11.1,d l!t!li llljin 4111 1111 thii 111,,i111,111U.11 

.~•ht11r1:! .. 1)'f• l,ii(i,11 Ji11~111i~g1;!, 1rhu !ii111.111111 t'111·11,1111illl:11111 l1jtj11n1t'ij ~,l'il n1ifo~, 

\l'llij,hfidy,.i11ib111g th.11 ~h,1,1·11.~ 11£ l:hu 111'11"1:·11,f i11..liil lhitW1.•1,111 li,•11111(l1~-

·t-1-•1·1 ,11"•·1·•·•·•··1 / .i.11:1,,1,,1i•·'l·11-•···I····•· ·,:·~·.; .. 1, ••1"1·•11 :1•1·...- .,..,,~-.. ,·.·,·:1···•,••1·1·1 •1,,·,.~ ···1·11···•••1:1 ••·'· •1· "· 1·,:1 ·1•· ,.,.,,. •1-:1:·.,,.,. ,,,,,·,,,, t,,,,~,, .~V~•,,,,,,,,,,,,~,, 1,,~,,, ,f~1~,, ~ 1~,,11 ,,,11 ,i.,,'ll\.,::•',,r,1,,11,,,1,,1,,-, ,,,, ,,1;,,1,,,i ~,,~ [~,,, t11<,~ 1,,,,,,,, 
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lHH Bulfrtiu .Yo. /,J, Wo,hi11gto11 (it'ologfrnl 811n't',I/ 

;;011!11 1·1111 uf thi· (J11imp1•r Pr11ins11l11. Ett. ... l of En•rdt nnd 
"out Ii uf S1ml111111i,-h, ut Fi1ldl,·1· Bluff, ,,hnh·, 111111 ,-and.,1011,is nf 
Oligor1·11t· ngt• nn: 1·xpmw1l in tht rnilroiul mid wngun rmul 1•11b. 

Thl• sul'fact• fornmtion,- 011 nll sidl'!- of tht·w 1111h:1·op, fo1· 1n,uiy 

miles 11rt· {'ompo~l·d l'nfody of glnrial drift. 

~TIL\Tl,:IU l'llf. 

Th«· 1110,t eu111pJpfr• s1•(•tinn of tlw Oligm•t•IW dt.•posit .. within 
t lw Pugd Sound Bn~in is to lw (11111111 ar fill' en t nrnc·1· to t ht 

Hrcmcrtt.m ~i~'-Y Ynrd. Ow:· gt•m•ntlii1•1l s1•rticm hns alrnul_r 

lwl'll 1lescrilw1l i 11 I Ill' gt·nentl discussion of the 01 igot•f•:11· of 
wt>stnn Washington. This st•rtim1 was l'Oll:itl'lldtd along th~· 
Jiu,· H-B', Plnl1.· IL 

'l'hi: w,•11h!rly n111tinmdio11 uf th1· "t r11h1 u-. t'XJIUM·d i11 M.'t"­

tion B-U' renppenr i11 thP ero;;,, :-.t•rtim1 .\-,\', Tht· llPIM' lwd, 

(·xpostd at Point Glon-1· npp1.•nr to li1.• H1li <.•t1uirnll'11t of th~• 

la,{ls in n11·111lwr ( (') of tlw s1.•t•tio11 B-JJ'. Tiu, edn•mt· uppPr 

pvrt ion of rnt•mhN ( G) as \'X Jmi-1.·i I at Orduml Point is tlw 
Wl•sh•rly t·ontimmtiou of tlw mu-row 1·011glouwrnti<- fayt•rs nc-• 

1·11rring t•11st of Ht!itll Point on tlw i-rn1th PIHi of H1ti11hridge 
hhuul. Tlw 1·1111glo1m•nlh-s oukropping at Qunrry Poinl n n· 
tlw t:1111i\'alt•nt of tlm,w (''.l;,pn,t·d nt :\lichll1.· PninL Frnm lfoi11l1· 
Poiul the ,;auu.- lll'ds em:,;,, H:id1 Pa,;sag:1· nnll itppmr in tlw 

diff's nt Fort Wnrd on tht ,mutli ,,lmn• of Bninhriclµ-t· hlirnd. 

l'lt·l'I' t lu•y lwconw lt•ss 1·onKlo11wl'ntir aml mor1• -.n1uly. ;\'1;nr 

llt-storutim1 Point tlwy lll'P tlw t•c1nimh•11t uf tlw 11pp1·r purtiou 
I ,r mtimhe r { l)). Tiu• shzdt•S tllll l Mllldritmw..; t•.X pu~t•tl lll'l"WN'll 

Point Blorer nrnl lli11dh, ],ninl' are eor1·1:lah·d with the samly 

.;lmk•s in 1mimhcr (t'), Tlw <·m1J.(louwmfr,; in 11w111ht'I' (A) and 

tht· shnh·s in m(•mht·r (U) do nut 1ip111•iu· 1111 tlw south ..,id1• of 

H.id1 Pnssnge. H j,, po><sibl<: tlmt tlw t'(mglomet·tttie sambtotH'" 

nnd inti~rhNtch-d slmlc•~ P:-<po>1<•d m:nr Trneyton ,mcl Pl1inm·_r 

Poinl nrt• tlw l'(ft1in1.le11t of members ( ,\) ,t111l (B ). Tlw fol­

lowing strutigruphit· l'it•t·tion hm, h(•t·11 mt•;('-Un·d lu•I\H't'n tllt' 

lmi,nl lw1ls 11t Orf•lmr,1 Point uml tht• liiglll'r hl'ds 1·xp11s1·d nt 

Point Glovt:r: 
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190 /J11lldi11 .Y(). /,I, Wr11hi11glo11 <inifogirn/ 8urt·r·,t1 

,,tum•,- 1111d ..;hnJc .. ; 011!<-rop iu tlw t'w,kru wall of Buwnmi .. h \'nl­
k·y h<•h\ t•t:ll Brandon !-ifrtet ,rnd Gmrg1•town. To I lw uol'th 

tlw lwd rod; sm·fan· pwN•;, r:tpidly helow it'll kn·I !lnd j,., t·m·-

1·r1·d with on:r 800 fr,·t of 11 rift. To tlu· south of Gr-orgdowu 

lwdrm·k dm·s not rl'llppmr for H di,;bt1w<· of <,ight mile!',, ~0111p­

wl1l'l'1.' withi11 this inkmd the cnnlad bdw(•(•ll tlw Oligm·tilH'. 

and l•:m•t•m· fornrntiuns lil•s hurit•d. 

01w rnil<· ,muth of G1•orgctuw11. ,tl South Pnrk, nn tlw wrst 

, . .ifh• of l>m\·ami;;h Hin•r, thn•,• )',11111II rouudl~d hills of sm1dstmw 

ancl s}mh: prujcd through tlw nlluvial rnn•n•<I floor of Dn­

wmui1d1 r,dll'."· Tlwst• exposures top-ether with tholit' 1tt Du­
w,trni:-h ~tntion und (;,,org(,tm, n irnli<'Rh• that Oligon·111· hl'ii­
rn<·k <'Xpo~m·i-,.; do not PXist ,., ry ih•t•p lwlow tin- Huor nf the 

rnll<tJ. 
Jn tht stn:t•t eut..; of Coh1111bi11 ('ity, in South ~1·11ttl<·, -.hn!,·, 

aud siuulstum•s an· 1:'.'(po,;t•1I hu,·ing 11 1111·Hsun·d tl1i,•krn•s,-. of 

IIVl'I' ~.ooo ft.et. ,\ similnr Sl·l'tiun t•xish to !lit· t•nst OIi tltt· 
Unilt·y Pt·uimmln wlh'rt• tlll' dt•po--it» nl't' ;ll pnrl t·umpoM·◄ l of 

t·ouglmm·mk,.;. Tlw slTntn uukropping i11 h\1th of lh1••w lo· 
t·nlitif's Hl"I' tlw t:Hsh-ru 1·xh·11,io11 of thos,• t·xpo>1i•<t nt G-t•oTg••­

luwn us 1n•ll ns uJ tlw 1·11lr111w1• 111 thr B1'PIIIPl'l1m \"1l\'\' Y1it·d. 

Iu ilw 1lisr11"sion of tlw I•~oc1·111· for111utiu11;; iu fiing ( 'ounty 
11 pn•dominnti11g n111'i1·li1111 I ,,1 rul'lun· Wlls 1lp,,;1•rilwd ns t rt•rnling-
1.•11,-t 111111 mti,;t through Srn1tl1 SPattl1•. Tiu· 1·m·t• aml .. u11H1 

l1m1k WJh 1h:1<1·til11•d a;, !wing ('Olltpmu•d of lnnts 111111 Em·,·m· 
..... cli11w11h,. Tlw 11orth tlmik of tlw m1tidi111• j,. in p1ut mml1· 
1111 of Oligut·t·11t• sumbtom•,- aml sludt•., which h11 "I' ju"t h,•(•11 

dt.'!>t·riht•d. 

Tht: prinripul ,,tnu·htr1· nmsi,,ts of a pn·1lru11inuti11g a1di­

di11n.l. uxi.~ n:forn•tl to in this 1·,,:port .It~ U1.t: Nt:" 1.:n.:1tlc 1111 ~idiuu I 
1,t:i.,i11,, l:'1!1~,1,1:1,,,,,, tr1(:11dh1g in l!l ilt)lll1(i!\il'l11!Ui. sh111ii11.ij, .fl!t.11him:1. u11~cn1gli1 
t:bj,i .!Sl•i,~'~'111,Mfo Hi!lll: 1~•~11!itm~IJ1 fob,, lifottth $entth1. U ,~11t11 b~: 
ibi,fl11lt1,\IY ~.111~,11<.~11 lr1i1n i1, p1.,i.11t .. tl1,,~(1(: 1111Jhi11 1,ii,,st 1,l .. l.u.1t111u1.h v.•b1,i111,: 
if, 1:i,iUi111dl! ~.1,,1Jl1Wh!!1h•flj1 bi, 11 l:~11hd 11,otitll 111f t,bn 111mi1i: .hni,111. 
JI. 1il~dH!il1.,.11. l.11~,11~~1iu,.h r.:1,,1,•!k, 1:,11s~11i!! U11•1;iugh li:11j,1u,k M1n111b1i11 1~ud. 
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1'hr 'l'afiar,11 For11111tiuux of H'o·fa11 Wi1J1hi11gto11 H)J 

1ntn th,: '.\,•w<·H,-tk Hill... Tht· Eoe1•m· liaa,. l\1rmi11g th,- <·•in· 

of tlw 1rntidi111.· m1krop 011 t lie 1·1isti-rn ,-J1on• of l.ak,· W :1sh 

111g-t ntl s(lul h of I 111· 1110111 h elf ( 'cm I ( 'r1•1"k. ,1 Pn·,·r I,. la ml nnd 

:1 largP porl11111 111' tlw hills ,ot1ll1 of ( '11l11111liin t 'ily 1u·1· !'11111·· 

pos1·cl 11u1,-,tly of gliu·ial dPpusit,.. TIii' pmlrnlil,, pmil:rnl nf tin· 
anl i1•li11nl axis 1111-. ill'l'II 1li-11w11 upou lh1· map. Pl:th· I\', fi-0111 

I hi.' ,-tt-ucl urn! 1:\·i1l1·1wl' 111fonh:d hy thl' rn·,·ur1·e111·1• of Oli,gu-

1·P11t· ,;l1;1h,,, nnd ,,u1,hti111P.-. 111 ( 'ol11111hit1 (·it\' and th .. Bt1f!,._,. 
P1·u 111s11lu. 

Olig-oc·1·11t.• !'!'di11w11t, ar,· not 

tlmik uf tlw :\1·w1.'1l:<lh· 1rntidi111.·. 
1d mw ti1m· lmn ,.·xl1·111h•tl rrnwh 

k11ow11 lo rn·rur 011 tht .. outh 

I I j:,; po,,,-;il1h· I hat I lw_r IIUI_\ 

(arthPr to th,- ,outh 1111d lmY1· 

l,1h·1· l1e•1:11 1•1·111m·1·d l:y l'l"W-iou or tl11· oriµ:irnd sluire liin• um_, 

l1,n·1: \11'1.'II 1111! fa l' ~oul-11 ol' Hw pn•"pnf E11ci•111·-0ligm·1·111· 1•ou­

bld. Tlw \H•,-luh- ("•int imrn I i,rn of tl1•: an! idi1ml -1 rtwl11r1· m··· 
l'lll's in 1111' H11ld Hill-.. of Kit-.iq; ('um1ty wliu•p ii may lw 11111!10 

,•lirwl. 

Till' OliKrn·1·111· ,-1·di1111'til.,- 111 llw 111,rth H,111k q( tlu· ,,11ticli1w 

Im n· h1•1111 ,-im11•1dmt I\' riukll·d llll(I cl,•n•lop,·d iuto 111i1101· fold,-. 

Tlw ll);(', of ;,IJt'h fold, ha\'1.• ht•1·11 i11sel'tl'tl 011 Plait· n . 
.\ lirmul ,_r11<'liu11I fold with it,-. a\i, pitchi11g tu tlw 1111rlh 

hns h1·1•11 fonm·d iu tl11· n•µ;in11 of Lakt ~a11111111111111i-,h. It,. 1111,(· 

I'- al11nil two rnill's ,outh of tlw !own of lsi-n11111th. Tht' -,tmh1 

inrnlv~'.d i11 it, e:1,.t1•r11 li111h an• 1·x p11,;1•d to tlw 1•ast of J,;,11q1111h 

n I ( hmul flit lp:1 · :md Ill t It,_. 11111·! Ii i II S,-d ion 1 !I, Tmru ,,11 i p ~H 

;\ni-fh, Hang,· (j Eust. Tlwy lm,·(· a ,.t-rih of ~orlh (jO E;i:-1 

mu! dip to the· nurthw,·,,I. Thi• sand,-to:1,-, 11ml ,lmh_.,, fu1·111i11;.r 

1111• l\'1•,h·l'll li111h uf till' fol.I nulcrup iu !Ii,• vi,·init_\' of th: ~u 

jll'rior coal mini· 011 Til1hl•H',. ( 'l'Pvk Hild ,1 ,•..,"·rly ,d ( 'nn I ( ·n.·d, 

arul N1·w1•u,-f Ii-. Oln,t•natio11,; h1kl.'ll i11 I iiP 1·nck I 111rn1·b nf tlw 
( 'iml ( 'n•i.:k 1111111• 

frum :'\orth 8-1 
fro1u -lei lo 70 

nnd nlong- ( 'onl { ·r1Tk gi,,, ,I !"ih1·, 1·1111i6111-{ 

\y,.,.f- to \'orth ;;5 \Y1,,I. Tlw .lip varit•,­
lo 1111- 11111·th,·H,.I. 

-~ ,t•emlll syudinnl fold hns h1.•1•11 fnrnwd in th1• ,·il'inity of 

C 'ol11111liin ( 'ity and South S1•,d ti,·. I I,, 11:-.:i, also pitd11•,; north• 

1· rl \'. Tlir• ,t 1·n bl i11 vol ,·e1 I in t lw 1•11,;l ,•rn l i 111h n11t 1·1·111, i II t h1· 
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19!, Bullttin So. /.J, Jr11shington Gcofogk11l S11rr1'!/ 

we,;h•rn port imi of ( 'oltunhin ('it y m11f 1\lcmg tlw shon'.s of t hr 
Ditil\•y PP1timn1la wllt't't• tlw prl·vuiling ,-,trikP is :-iurth 70 Ea,t 

arni the dip 60 tu tl1t: rmrthwt·st. Th1s· ,a1ulstm1es anti ,lrnh•s 
, .. •xpoi;t•d within nrnl to tlH: west of Colt1111hh City fm·m tlw 'tirt!st-

1'1'11 limb and lmn- 1l pn:rnilinl,{ ~trikt• .;'\odh 70 · \Vest and n 

dip of 70 to tlw northrast. Thl· .<1t rncturnl t·ondition ... at ! he 

Jfoilt•Y Ptninsuht and nlon«:r ('onl Crl~t•l.. -.ugg<•,;t the presl'IH't' . ~ 

of a minor m,tic•lina1 fold iu tlu.· 1wnr ri<'i11ity of )lerel'l' hla11d. 

t\ third sy1l<'li11al fold lil':i in Duwumish ralk,y. It~ (•ush-m 
limb is composrd of iitrntn l'XflO~l'tl in the hluff nlong tht eastern 

sid(' of Duw1u11ish Ynllt•y from Brandon Ktn·d to (h•orgl'fuwn. 
lh·hn'en D randou St n'1•t 11 nd t lw A r1•ht•i- Blm,·1·r I mu \\' orks 
tlw ht:d,., h1l\'t' ll -.trih- of :'\m·th !:i,3 l~ast and a dip of 28 to 

tlw nm·tliwt'sL To tlw south in l'lll' vicinity of <i:C'orgl'lowu 

tlw ,;tl-ikt• is mun• neiu·I.,· uorth nml south. South of f:h•ori(e· 

tmrn the strike i, '.'r!m·th 25 \\'1•st itnd tlw ilip :J;j to 1111· 
;lotlllnn•,.t. Tlw m1-.v of flw fold j,. ncnr Dmrnmi,-h Stntiou. 

The wt•sh•rn lirnh i-1 form1•d of rock 011krop,; in lh1• thtP<' hills 
111. S,lllth Pnrk nml .\lki Point. .\i th1• fornwr lnmlity tlw 
st.l'ik1· j,, :'\orth ,30 \Y1•,;t nn«I tlw dip Mf tu th1· nudlw1lsL 
Tin; hill» l1t•fwp1•11 Dmnuuish Yulh·y mul .\du1ir1dl:y Inid ,u·e 
(;ntird_v <·ornpo,u.-11 of d1•po1;ib of gl1l<·inl drift. Thi· struetu1·1d 
<:ondition~ llll th en~h·m si,h., of nmnunish Yall(•.v 1llld in th,:i 

W(;;;tnn pu.rt of Culumhia City indie1ih• Hu• 1ixisten<'l' of n ruinnr 

antidi1w in the ridge behn·cn. 

Exedlt•nt (•xpo;;Ut'h of I.he Oligo<'(;U(; ,,t rnta Ot't'lll' 011 tlw 
.... rn1t Ii :-hore of Uniuhri<lg(i hlaml a,; well ns to tlw ,muth 011 

thl' opposite :;hon:. The ,;tn1d1trRI rdation~ umy h,.· s,•1·11 on 
Plat«: xxn·. ,\ minor m11idiwd foM U('('lll'S lwtwt·Nl Poi11t 
Glon•r nml ~lid,lh.• Point 011 tlw south of Hidi Pn,;;;ngt.'. l\ 

sumll ".\'llt'linnl fold 1•i.:ii;l11 rn1 tlw sout.h 1:rnl of BHinhridge J,.lim1l 
bi~t1,~•~iti11i · Pfo11~~iut 1~1:1,td.1 1t)'1d U!!l~11 J~i,int: 1~1iim1 1,,,r11t:i Wh1t11 
'~'t11!1tti1~Jy ll!f ~)l.iigcJ(li:ill)il. dt!J)Oil!iits )11~i::i ·tl.l!ill)l:!iJil:~tdi l1l;~ f11,.1~ "Iii rrh,1(~•t1Jl!I. 

l'.11· •·lJ1ti.·,d~i11'iity .~,,· ~r1·1,t<iyi«nt.1111IU11,d~t:1111,li!I! .,,.d ·11l111~l~ill!·· .1'1,.,1. 1t:,:,~◄1.,p ·llli1)1.1,g 

tlui \~(~Jt1f1111r ,idA,~! flni 11
\ • 1list,im,:i~i. of 11'1, 111,ll(i. J'lllq, t111/tlH!1,· 1,1:ll,.j1m,ul'(1•11 
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1'/11· 'J'atiary Fot·11wtio118 uf Wt'11ft'fll IJ'ashi11gto11 19t~ 

11c·t·11r u.,.; for as I h1· Wi•sl sidli uf lluod ( 'irnal with tin:· 1•xc1,ption 

of ghu·iul drift. 
To the north of the nn•a dt••c·ribed in both King and Kit,-•\p 

i:ount ie;-. no he'd rot·k outcrop, 11 I t Ill' ~11 rfoec. Tl11.· Oligo('•.•1w 

forumlinn;; in tl1t· north 01rn~ of t:l1l' ~t•w,·n:-1.lt- n11tieli111:, from 

~tntd urnl t·1mdition-i m·<·m-riug nt tlu.- ,urfot•e, m11>1t 1•xh.ntl wry 

d1·tp. Prt."Hlluahly tlu:1·t, is n mnjo1· :-i,nwlinul tmugh frt•mling 

t•oi;I nnd we~t nnd (•ighl: or kn mih·;-, to tlu, uol'th of the ·mr­

fan· t>xpo,mn:.;. Such u twugh do1•s exi,-t hdw1•1•11 Port l)j,. ... 

('OYcry Bny mid quik,·111: Bu,Y in ,h•ffl'l'son (\11111t_\·· The.· shi1ta 

involv1:-tl in tlw ,muth tlnnk of thi, trough un• tlw \n•sh·d.v <·•111-
t irn tut ion of t ho:s1.• t·X pused u t tlw ,·11 t r111H·1· In ti 11: Hrc·11u-rl on 

~,u·y Y:11•11. 'l'lirnw 011 tlw norl'li Hank iu't• p1·oh11hly t.lw Ptp1i, -
,d1•11t of dt•pusit!'i wl1id1 ,u·ti pr1.·st111tt·il to t:Xisl fa1• hdm1 ,-l'a 

hiwl in nnrtlli:rn Ji.ibnp and King <·ot111til'-.. 
B..-hn•1.•11 Dw,rnmi;;h Stutiou nml lfonhm aml 1.•n;;t~rly to 

l \·1111 i- H iwr l'oldi; hn n• h,·t·u fonm•tl hut the st rn tn invnln·d H n· 
11( E1ll'l'llt" agt·. It i,- po:,;,::ihll• th11t ,;nudl nut.lii·rs nf Olig11t•1•1w 

~ellimt•nt,. mny t~xi,-t but m, y,•l tlu.:y hnn· nut. ht•1~u dii-1·m·t~rul. 

F1.1s::-il mnrim· invertdH'tLk,,; 1uc· nbrnuhmt. and fairly wdl 
pr1·,,Pl'Vt•d i11 1·1·1·1 n in lo,·11 I il i,,,. in U1i,; nn·n. Tlu.·re j,. ,·~: ry litt J,. 
, 11 riatio11 i11 tl1t· fnmm,.; from tlu- 11pp1•r t(i lc1w1·r hnh. Th,:•_v 
1·1.•pt·1·sl'lll' tlw • .\l.'ila g1~ll.y;.;l111rgo1,;is Z111w. Tlw :.'\lolopophornns 

li11n1l11cn;..i:-. imd Turrih:11,t p11rh·r1.·11sis :i:onc,; 1ll'P uh~1·11t m· at 
lc·1t;.t hn n• not n~ _\'l't ht\1iu rt•t~ogu iz1•,I. 

(ll'.l.!11PEH PE.S-INSl:LA AHE:A. 

1:E1H:U.\l'IIW l•IKTf(IJffTlf1X. 

Tiu· f{uirnpt•r Pt·nin~uln l'nn11,; tl11• t•xtrcme 11orth1:11skm 

1.'11l'llt'r or tlu• Oly1np11· P,~11i11:-11l11L. Tlw ,rnrfiu•1· t'X}m,;uri::,; on~1· 

mo,;t of thi,., area <·on,;i~t •Jf sand,., dny .. aml gr11n·l:-1 of gl1u·inl 
or1g111. ,\t ,,1.'\'crnl lol'nliti1•<1 nlong th,, ~hlll't' nnd in !In• ,;nmll 

1:i1:~i-!l!k ~)1111,)1111,1:u, U1i!li'li:' ~~:l!l::1 : 1,:,x1,11!1ii,IU'.tl:!li 11€. lii,,,,,111i1i, liUld,' .llili!1ll;i1111:111t1111:,r 
• '•j',i'l•1''"' 'I'' i,:,• 'l'i"'n' ,,,,,. 'HI' 'J', I I ''I' ;::•)':l,:•1" i:1•" ' ·'•j'n •·<I' 'I ''l·'''I" ' 'i•• ,, ' ' ' ' I':, ' ,, ' ,:·1:•: " " ' U: .. ,, ,,.: ~:"'' ' .":Ii .. 1· l":•1•~•.,',,:,.:J:,1,:,:•: ,,ii:,.,:,:,,: :, · ~,.;:, :, ,,,•~:f1l,l:1,,,:'.,',i:!:,.,• • b.:1:,.,:;, • ,JI, : ,·,.I:!": .11':();l,1'1i1'1.~li'·I) , ,1:1:1,,,1:,1::· • ',:1!1:,l:i:':l!i 

d1/:liH;!,1~!,11,1,1,1l ·,,,, '' fl:11i; 'jiii,.jii:\~ij,;IH>I:·, ·dn~pb111;, Ji~,,~1:,,11,11 Hli)!j,d n:i:!i~d 1111 · .~!,,d~ 
l,lilll~l!tJli:y li11l1,ll: }~ .. b1,,ll, l!lif .11:.1;11~i1'1t11;1 ]jl,\!)I,' l'lllid l,il.'1lil fi)III' 11,dl(!i~,. \!l!'hl,,, 

... .,,::1· 
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HH B11/ldi11 .Yo. /;/, Wu.fhi11gto11 Gmlngit-11/ S111Ti'JJ 

1•\ lemls nortlnn-sh-rly arro"s the pcninsuhi to thl· ;;out h l'IIII of 
Pod l>i!-!l'O\'l'l'Y Hay. Th1.•,r <·011ti11111• m;: n 111u-rowPr 11('11" from 

1 lw Wi.'!'lh·rn :,,hore of Port I )ir,£'0\'l'l'Y Bn.y to Stquim Bay. Th,ist• 
ro<'k1s ('On:-::titnh• tlw <'01'1• m· :rxii- of 1m 1rntirli1w whi('h to tJH, 
,.·nsl iu l{it::mp County rl(}(•,- not 1tppeur nt tlw s11rf1L<·1•. Su11d­
..,torn·~ and shnk•s of Oligrn·1.•ll(• ng1• l't•,;t upon both th1.· north­

,,11:-!l'l'II aud :-lu11tlrwester11 flunks. Tl11: for11wr 1mh·rnp at t.lw 
wn h-r\ 1.•dg~· along II ll! :;hon· of Oak Hny, ~t·ow Bay, t lil· :-.ou th­
t 1·11 purl of Port To,1 nst11d Bny ,rntl the middl1· :,,hon~:.. of Port 
l}i:,;l'O\'t1ry Buy. The 111.tkr an-· l'XJ)U:,,t•d at tlw -.outh cnrl of 

Port Discorer,v Uuy and along tlw <'lit., nf tlw Port Townsend 
a111I Southtrn ll1tilway as for ais (Juil<'clle. Tlw lll'(•a lwhnwn 
!lit• railroad awl tin• <'(!ntrnl <·m•e of gm•1:m· ln\11s is lul'gdy 
1:cm·n·d with glal·inl drift. Tu tlw sm1thw•·st of (J.11ill·1·111• l•:m:1•1w 

lnnll'I r1•1,p1R·11r ns tlw surfo1·1: 1·:xpo,mr(•~ wlwl'P not con•l'l'<l with 

drift. Tin· conbu·h llrl drilWll 11po11 Plal1· Ir al'(• prm-·isional 
;;111(·1, U11:y a1·1· 111 mo,-l pla1·1.'" et111<·1:nk•d h1•1h!1ttl1 dcpo~it,; of 
clrifL 

•il-:11L,11;11• r-Tll1"1'Tt·111•:. 

,\ ,,_v1wli11nl mu! ,rn 1111ti,·li1111I fold n111;;tihih· tli1· pn·dominunt 

sl nl('t11rnl fru.l11r1• of I his aren. Thi· :1ppm.-;i11ud1· po ... ilion nf 
1111' 1rnlidi1111I fold l1as lw1·11 1b,1•rilwcl. Tli1· ",\'lll'li11ai foll! is 
111 tlw soulhwP,;t of tl11· fo1·1111 r mul frp111l~ from :.outht'ast to 
purthwi•;,L Tlw irnuµ:li j,, fn1111 ..,j:,; tu l'ight 111il1•,, ii! width hut 

m1nm\• frorn the ,-outh1.•asl io l!1ntlnn·,-t. Tl1e ,tratn out­

<-roppin~ nlong t lit· raiJrn,,Hl fro111 Quikmt to Port Tnwnst:nd 
Ha., form its soutll\n:..;h•J'11 li111l1. Tin• snml,ton"" and ,;hnlc.•s 

<·:x1wst•il from ( 'rol'k1·1· L,lln· tu Fairrnout on tlw ,h11r1• of Pm·! 
l>ist·m·1•1·y Bay an· a pn rt of I lw 1m1·tlwnsh•rn limli. Thi" ,,.vn­
dim· j,. prnh:,hly th1.• nurthw,•-;tn11 eonhnuntio11 of th,· 0111: in 

Kitsap nml King emmtit•s lyin)l north of tlw '.Sew<·a:..H~• nnl:i­
rlirw nml bu1·i1•d hnwnth nn <·mll'mnu,; thil'lrn<''iJi of gliu·iul drift. 
il:lil ··~t:ljif,.li Jh1dl· ii! m11:1'1po1!1"1: dt ~t.b,t.b11. whid1 lll'◄i! lll:l ·1!:ll.'.bi11,111io11 

1l tl1,b C)U!!if~)li'~1l'I,(! 1,~t, IJ~1'1!li1,!i~h,'II J111l1lf 1 H1:11Ht:h,i 11i1d tlw N1:1.w'i!1l11dfo 
Hilll!l., 

Alm11J. ti~'{! 11:~Ues m:i1•.th~11,~.jj('. ,,t Ql1i.lii1i•n1,, $1~ .. 11di!it1uu111 ,u1.t(ll!'<JJ) 

◄ 11:1 f:h1~ ,~•1,g1.,i1 i!o11d b:1 1)1:ilnlp U1!i.y,. ~J~h(l!· hill~ ()1:1 th1:: wt•l!it 11i1l:u 
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Saudstones and Conglo1m,rate1:1 of Lowe1· :"rlfoccnc! Age aR Expoee,1 Ealll or 
81 !'air. o! Juan 11e J,'uc·.a. 
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196 R11lldin .Yo. /,J, Wuilii11gto11 (kolo~icol Sun·,·,11 

of t. 'rm•kcr Lukt• hH\'t! exrdll•nt 1•xpmmrt•s of slrn.k nncl l'iitlld­

:-tonl', Tlwy i<triki- nodlwns,t and liouthv.'e"lt a11d st.·i•m to Ill' 

pn":,:ing nnmnd tlw nmw of the syncline. 

:'\oi-th of Horn.I Heml p1u•tinlly st rntifiL-il I ulfs ,uul inter· 
1•nlnh•d Jn,·ns 1Ht: •lipping fo the north nt 1m agle of ia . Ahout 

one milt• north of Olt•h.• Point Oligocene :..hall's arc rci'iting upon 

tlw lams nnd dipping north at 1111 11gh~ of 8 . l''rom that point 
to the south end of J>ort Townl'iencl Bny shlllcs with alteruati11g 
h◄:tls of sandstone lmn- an nwmg(! m1glt· o( dip to the north 
of Hi·. Along th'-' ;,horl!i-l of tlw :-;outlwrn eml of Port Town• 
stind Dav 1-tml St'ow Bay the )tdimcnfory rorks iue intcirlwdifod .. , .. .... 

slmll's mul smulstotH•s. 

On the ,.,a;;h-rn shon.'s of Po1·t lli~,•m·t•1·y H11y gr1L~· s1rntl­

sto11l'S outcrop at the wat<.•r's etlge just north of \Vomhmm Stn­
tion. 'J'lw.,· :U't! resting ncurly tl,tt hut in pluel'i. 1m: slightly 
unduluting. .:\Inssi,·c~ d1l)" shales un· exposed on the opposite 
W(•~tl'1'n short• of tlu: bny. 

Puorl.r pn•:n•rn•tl foi;:.ils m·t·111· "!('itttt•n•d thruugh tht' strnta 

nt dilfl!r◄•nt lcwnlitit'l'i. Tlwy nn.'. most nlmmlnnt north of \Vuml­
mnu Station un Port Jli111,·owry Hay 11ml 11c·1u· thi: north eml of 
Oak Buy. Tlw l'.pet·its iu·t• s(mwwhat 11ifft·rt•11t from thost: in 
tlw a\eila gdty:o:ilHu·gt•nsi:o; Zmw and Sl'l'III to lmn.• dosl·r 1dfi11i­
ti1•s 'il·ith tlw Tmrih•lln porlt·rt•nsi" and :\folopophorou,; lin· 
<•olnt·n~is Zww. 

CAPJ+~ F'l,ATl'J~HY-STHAJT OF Jt'AX D1': t•'IT'A AHl~A 

,,m1rntAl'IIII' l•ll'lTIIIIH"l'I0:0-:. 

Tlw Hn·11 involn•cl t•xh-1111.i; from Port t'nii;ct•nt wc,,h~rly to 

( 'ape 1"1nttt•ry, 11 di:ihun·<'. of fift.,· mih•,;:, Tlw bt:lt 1;; six tu 
1.•ight milt~:'! in width. It fo1•111:. till' north t'Oltstul hurclt•J" of tlw 
Olympir P(•nimmla. Tlw l'IUrf1u•c.• c•x pos11r1•s 1tl'1.· nlmost t•ntirdy 
c·ompo>ll:d of. gln~·i11l 1J_rift. Tlw Oligm•t•ne rm·k ot1kl'1JJ)" lll"I' 
.1:ionfl,n.1!d. lc,1,·t.h11 11lm11(1 luui 1,H1d th11·· 1iio111c11u1 tll U1:1r ,,,1ii,1ck11 .. d1ii,~i1'1• 

'' ' ' ' ' ' ' '~ '' ' ' ' ' ' '' ' ' 

ing b, t,ln:i,. ~t11,,dt 111£ 1lmu1 · 1fo 1:t1u:11t, Wit,h th~1 1:.t!ll(!1,r11t:.i.1:111,. 11f ♦ ll1(i · 
dh1iile, 1•>:h•11dfog to (11tpl1 Pl1dli"l'l' H1(1 J1t!\1111•1•11tg{• t•l11•~•11~tiim hi 400 
i,i;,;t ··· 1tl;;n;t;;, ~t1i1, h),1'◄:!l . . ··· 'l~lit1 c;1J;:1t:iui~, ' l1t,t, ,~:l,!(11!! · · 1:Jl:; , I~ ;,~!·11;u~; .' ,;,, 11;il 

<)liigi:mi,!1H1 1. ""hld1 .111,1,1 bec1'1. 1h,11i1g1,11,~b1,1l 1i;1
1
11:n.1, t.b1.i, .11111,1;11, l~l1d(!· JV, 
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Tiu Tl'rfit1rlJ F11rmldim111 af Wofrrn ffa~hinglon 197 

is prn\·isiuual. 011 tlw ('lllt,;t south of C,tpl~ Flalh:1·y it can hl• 

,h,finitdy 1·sl1thlislwd olw mil,· north of Port11gl' lfoiHI. It lll'­

('111",s lll'llr 1111' foils (lll Huko Hivt~I' in St:t'tio11 !t.J.. Tmrn,.,hip :n 
~ orl" h, Haug·e I~ \V li,; t. Hc-tw<•lin Iloko Hiver ,rnd tlw O('l:/Ui 

11 cfotuiled :1ea1·d1 ha:-; nut hef'n 11uuki. Tht! region is lw,wily 
timhe1·(•1I and t'mere1l with gh1l'ial gran:I,;. Tht: eontud cros;,;,,,­

tlw Fork;;-( 'follam Bny 1rngun ro1u.l j 11,;t i;outh of I ltc dh·id1.· 

and 1·011ti11m•,; w1•st1·rly nurth of Suhhwk Hin-1· to Li,h Cn:,;­

c·t•nt. Tlw lim· Hs drnw11 upon tl11• 11111p i;; only 1tppro:<.imah- :md 
,d1ould nut lw 1u•n·ph·1l 1t,; 1n•c·11rnk, Expus11r1•;1 of luxn oi.•t•11r 

in 1:he wngon road t•uls 011 till' 11nrlli sitll• or Lakt• Sutlwrl,rn1l 

iu Sedion !tl, Towu,iliip :30 ~orth, Hnngt· 8 \\'t•sL From Llh 
Huth12rland th,.• ,·outnd frt•ntls nodhwt•sh•rly anti rt·lldlt'~ tlu: 
nm,-1 id n point two 111ilti1 we~t or Port l ·rt•.,c·ent. 

Hoth tlw Oligor,•np tlllll Eoc,·tw rlepusih on tlit· nol'th i,;Jmr(' 
of tlu• Olympie P,•11in,;11l1l ar,• invnlw•<I in H largt• .... y11eli1111 I 

!"rough tfa, nxi,; of whirh tre11di, from Lakl' Suth(:rl1111d nOl'th­
wt•sh:rly ,fo~gon1illy 1t(•ro:11;; tlll' Strnit of ,h11rn 1k Fuen, Tia.• 
nortlwllstnn limh of it is n•pr•.!~enk,l 1D1 n nnrtow fringt• on 
the oppo><ih: ~hon· of r1uwom't!r J:-.lnrnl. Tlw s1rnthwl'i;frrn 

lirnh lmi- just ht•en <le,;t•1·ill('(I as forming the nortli bord1•1· of tlw 
01,vrnpic· P<.·nini-:u}n. Th(: ;.tmta inml\'etl within ii Ill"!.' rn.ooo 
f1•1•t thick, Hi,000 fo·t of thi,- amount eon,-i,,tin/£ of i<lmk~~ nnd 

sarnl:st.mws of Oligo1't'Jll' :l_g'('. Alum~ t.lwse there nl'e cl:,000 lt•l't 

of lnwr-r 1\liof'(\11\.' ,;nr11hl.um•s IUJd shnlt•s 1•xpo1,cil cm thl· ,;hon• or 
l lw Sh'1Lil uf ,J111ui 111· Fu1·a lwhn.•,·n Pysht ,mcl ('lalhun lfo_\', 

On tht ;;outhwe,tcrn flank of the 11mjor s,vudirw ti·n trn.n,.,­
wr,w 111inur itnfo·linnl nm! ;;yndi11nl fold:-i lutn~ hc:tm d1•\'1•lo1wcl 

het,n•1:u ( 'rl.'>H'tllt Bay mu] ( 'npt· flntkr_y. Tlwir u,·1.·1·ag" ti-.. 1111 
i,i aliout Xnrth l;j" Eni,t. Tlw nos(• of tht• nmjor syrll'li1w 
,~,1,,,, ,,,,,1,. ,,,,1,,, ,,, 'l':\,1:,,,',',,1,,,,,,,,, ,,,,,,,,,,,.,, 1,, ,,,,,,,,,1, .. ,,, ,,,,, .. ,,., ,,,,,,,,,i•'',' , ,,,,1;',',,, 1:r, ,, ,,, ,,., ,,,,. 1: , ,,,,, •1't""' i ', ,,,•,t',, ,,, ,: ,1,,,,,, ,,,,,, 1,,,, ,,,11,,, ~ i , ,e''' ~,,,,,~,,,,,,,,~,, ,,,t'II, ,.,, 1, ,~,,,,,,,,,,,, ,,.,,,,, '1,,in, ,,,,, ,1,i,,,, , ,,,u,1,,,1,,,,.n,, -,, ,J,J:1,,~1,. 1, ,,,11 ,Ml, 1,,,1,,, ,,,.,, 
,, ,,. ,, "I'' • ,,, i::.• , ,, t • '1, 11 n '']'~ ,,,,,, , " ,,I,'',,,',, ,,,,,.,("Ii ''Iii•''',, , ,JI I'" 'l'' , , , : ~: ,,;~,t , i if"1!1, 

l:l,l~,1,,,~11; ,'',Ill;, .::1(1(:: :::lll,11:l:, ,~,* ':,', IU!fllUI 1'1,n:1,;1 , ,c,i,l)J:;1, :'11, :: ,,,j!!:l'l~l! i,,, ,, ~!'lil1,:,, , , llill:1 
'1' ", ,,,,•:',,,, ,": •I ,,'1:,', ,1, ,,,, ,, ,",''i,J':''" ,:;,,, ,,,, ,, ,',, ',',"'f', ,1,1,:, :I ,,',,,,,,,,:",",,'Ji,,''",',",,,,,,,,,,',,,,:',',,,'','',;,, .'',ii'': ,i,:,,,',, ',ti': ;,,,Ji','::",: ,, ,) l~,,t!l,l:!l\, lh ',I,, I~, ~,JIU ,1n~,,f1,li'OHt.,,$1, ,,,,, n, 1,,,,),Ul,l,1,J:\~1:l,g;i,111,, ?Ult(,' 1:11 ;;:J'~,:(,,1110111 ,,,~' 

,f]}1),,~1,1,ij,hlf:11 S(l N~ld'h~, ,lJ•1!i.i,11g(I, 9',' \\!'(1~l:; ;,,,!11i( i'tl:ll,U,,1:illlll:,'IIIJtbl11~1~i!lit1i1ltl)'j,,' 
i11ttH)$l!!l:t;H:1~ llu:i ~,,,~t~t i)tl~:li,lniht ,,~;,:,:11+. i:if (;idts,11lu,111M, '~)i!l1'1i:1,,bi:d~;.,, 
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The 1'rrffor,1J Porwulim,.1· tJf H'ofrni WmM11gfo11 HID 

oH I In· 1·11, h·rn limb ha n· nn 1H'l'1·age ,-tri kl· of '.\ r.11'1" Ii fill \Y l'><t 

nnd dip lo 1111.• ,m1tl1w,:,;l' 1d nu nngh· of HI . Th,• strata in­

rnln•d in llu• Wt•r-h•1·11 li111li hnn· .1 pr(•vaili111,(' ;.trih of ~vrth 
ii> \Ye><t with 11 dip r:111g-i111-(' froni 1H lo -Uj In tlw 1111dlu~ll,;f. 

Ju !ht ,·i,·inily of lhr· p11i11J M·h,·r,· tlw sy1wli11al a-xi,., 1·w1·1·g1·!'. ul 
1111· Sh-ail of ,)111111 1h• }◄'111·a 1111 1rntil'iin11I nxi., 1dsu t'lllf:l'gl''i with 
ll h-1·1 U I ~ url h :m J-:11,; L The sl.m t ll for mi 111-( I Ill' \l'('!<h·1·11 ] i111h 
of tlw :mti1•lim• 111'" t•Xpn,.t•d i11 th1: l1luff.-1 nloug tlu.: ~11111'1• for 1t 

1li,;l:m11:1: h•n mik•,; w,•;..t of (;dt,yslmrg-. The 1.► r1•rnili11g ;,trik,: 
i, \'or-tl1 fill Eant antl th,• dip 1:3 to lfi to tlui 1101'thw1: .... L 

lt1 t IH· hl11ff j u,I. l\1:st uf Twin Rirl'r ,.11111ly shnk:, m'Clil' 

,triking m·nrl_v north t1111l sliuth with a dip of l,j hJ tin· \H•;-;I. 
Farl·fo•r tn t lw ,n•st Hu: lfr,,t l''.\ p11h\l l'('" 1·111·1111 nh'n•tl an· ahou t 
out 11ml 1111t-lmlf milt .. 1n•st of l)i~~•p ( 'n•t•k with a ~trikl' nf 

'.\:ndh !30 "·\·!<l a.1111 a dip of :m '" lh1· snulh('llSL Ou tla­
lm;-iii,, of tJij,.. t•vitltn(·e 1111d a ~imilnrity nf tli,, ,-ti•,tl i~1·aplii(· ,-1·e· 

tim1, 11 ,;y11eli11al troul,(li i, bdi•.'Yl'd to h'l'nil n1.·11rly parnlh•I lo 
l>l·1.•p ltiv,·r. .A -.1111tll n11tidi111• l'Xi .. t-, •)In- nnd om•--hnlf milt, .. 

,.11,;f of Pysht. From Py,;l,t to C'hdlmn H11y Hw ,-;;.po,;m·,,, 11lo11g­
!lw shun• of tl11• ,.I n,it ar1• of luwt•r :\lion·ll!.' 11gP. 

Fr11111 ti!!· 111011th of S1·lin Hin•r to ('ap,· Flnlt,·ry th,· strula 

al'P Pnt.irdy of Oligi1<·1·1w 111-,l'I.·. 'l'lu• st n1dm•p ;,. mninly wono· 
dinal. Thl• ,1uuJ,,hJ11<•, and shnh•,, iu\'uln:d i11 llu• 11111111wli111• 

nn' in n•1dity t.he ;.outlnn·,kru li111h of tl1i• 11111jor s_n1di11t• pn:-­

,·iou,,ly dt>•wrihed. Oh-,(•n-atio11;; h1kt•11 011 ,-trik" iwil dip along 

Ila· ( 'lulhu11 BnJ· Fm·k,.; 1rngm1 fotH.1 for a <fo,tirnci• of fiYe 111ilt•,­
frurn ( 'lall11111 Bay gin• an nwrnw· .. , rilu.• of :\orth (iO \\'1•,t 

anti n dip of ·10 In till' uortlu•a:,,;t, On Pysht Hin-r in Sl•d.1011 

:ta, Tow111-hip :n \'.11rth, Hnllg'I' rn W1·st th,: ,;lrikP is North 
8.') \\'""'t and lh•.: dip !J~ to thl' 11ol'l'lu•a,-L Two mil(•" J<Outli 
of I.hi~ poi11I tl11·y lwgin h1 npp1~nr along thl' wa~on l'O:td anil 

ennt i111w to tlw main cliYid,·. In thl' w1•,-krn 1mrl of Sn·tim1 !t(), 

'1'1111111,hip :il "\'m·th, Hnngi• I~ W,·,:l, the "trik, of tlw shal1:s 

l'llllg'l'S frntn ~odh fi \\',,.-.I to :S-11dl1 ao "\·~t with H dip of 
Hi lo tlw 1111rt.l1t~1l~L ,lusl sout.11 in S1•1•tio11 :t; tlw ,;lrike he­

<.'otm·, ~urlh -;o \V,,,.t nncl llw dip mr to th,· lmrtlu-ud. 
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:tOO Bullctfo .Yo. J.f, Wa~hingto11 Gcologicnl 8unry 

Along tlw short•s of Cup{1 FlH.ttl'ry the strike rnric:; from 
Su1·tl1 j()"-' \V(•;-;t to !\orth 80' \Ve,;t with n eon;;tant dip t.n 

the uorthenwt rnnging from ltO to 70 . At tlw (1:xtrenui point 

of th(• <'U.pc: thl· tlip is IH'llrl,\' flut in plnec·s nml on 'l'utoush 
lslnnd tlw strikt~ is North 80' Enst and the dip ~() to tlw 
southl'nst. South of tlw capl' near tl1c mouth of Soocs Hirer 
the st mta lun't• tlll a n•rngl' strik(! of North 4-5 West with 1t 

dip ranging from 20 to 80 . Obsenation~ tahn in thi' rlitf s 
nlong W1ui.kh Slough ronform in gcnernl to thoi,;c nrom1d till' 
shor<•s of tlw CllJll~. 

Bdwt~cn Soo<~s River mul Portagl' Hl'1ul tlw Oligoee11<• cfo­
posit.<1 nr<• rovrr<·d with PkislO<!Cllt:' sn111ls and gravt•ls, so that 
tlw st rnet11r1• rnnuot hli d(•fem1i1wd. At PorhlJ,(l: Hl•1ui lmdly 
alh'rl•d hmmlt., of prolmhh• Ecwern• ag(• form pro111in1'nt out· 
nops. It i~ possihh- thut u foult l'Xh·1ul1-1 !rnm tlw 11urt.h PIHi 

of thi,- h1,:1ul 11outlil'K>ikdy nlong Uw Hillin divi(h-. If so tlw 
Olig,w1•m• 1h•posit,.; 11111)" hun• lwt•n d1·11ppt••l to the north :ls a 

hlod:. Ht•tWl:CII Portugt' Hnul and Point of tlic Ard1~s. Oligo­
l'Cnt• strat11 outcrop 1llong the hea<'h for II dii-tancc of thrc1.• 
miles. Tlw,v han• hc,m fold11d into 1l syndinnl trough whose 
11xis tninds North i5 · \Ve:,;t 1rnd iutNst•ets the <·onst linc· in 
~t·(·tion HJ. Tow-mhip :J!;! :Sorth, H,ulgl· 15 Wt>sf. 'l'IH• strnta 
forming tlu~ north limb strike Surth 8i'Y \Vest and <lip nt 1111 

ugk of (i5 to the southwci,t. Tlmst• in tht• ;,,outh limb lum: 1l 

,-,trik1.· of North -io \Vt•st 11ml •lip 45 to tlw northenst. No 
1l1•hir111inr1tio11 has h1•c•11 mnde n~ to how far tlws1.· dt•po-1iti. PX· 

h·nil to tlw ,mutl!l'm,t. 
Tlw Oligocl!llt' •lq1m,ib1 1111 tlw north J<hOl'(•;,. nr tlw !-It i-ni t of 

,J 111111 d1· Fucu upposih• ( 'tqw Fl~ttny mtkrop nt intnnd;; 
fr11111 Snoh• Uny n·1.•skl"ly to ( 'iu·111111111h Point. They rt•,-t un-
1·011fo1·11111hly upon (\1rlm11iferuw-: mul :\foso;1.ni<· nu·hrnmrphics 
b>gi!t,ht:,1~ l\l!'lth · 1e1)t!(!ll:~: h,.\11u1 ,i.1:1d f,Ul'h,; 
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in tlw Chdlmn formation, 

(]HAYS HA.RBOR AREA, 

lm•nlitics 
l4'umrnl 

lowC'r 
Tlw 

to tlu· 

(JO() squnr(~ milt·s of III eo11-

UJ1pcr 

1HJd. ea&t, ~,ith Un11• 'J'~i;jo1,,. f ~n:111:1~.ti(n1~. 'l'lui, 11,J~(II~ hl.di.~nj:tid u1nm 
,Pls.t,li!, J'II fl!.~ thti l,.hl:<ii)]tl. f1,rm1t.ti.m~ 11htndd 1,llil«r bl,;l, .g1rcJuped wilh 
th,, 1:~1uri11,, •(,)ligoce:ini lot' 1ll1!mt1s11fo11. 1J~h,i 1,1,tgtit· 1~~1.,t (>f the 
11t11:e1~··111 h41.avlily co,11h1d wub. fcyre$t i,,~a liitic~ iiotik ~!x1,t,11,,.11:ti111,411 

(l(ltiur ,~,re u1:1n1,lly dcep.lj ~i!ttrecl: i1tttd coti.,er.,,a. bddi ~~)ii.. ~r'be 
b~l,«ll1ig ·(),l M111bict11 1.11~m:1 tbt1 $1,irfat:(i b~!c:011~illl•·~~.(:l~t1dii1gl[y dit~ 
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1'1u· 1'l'rlittry Formulitm, of Wo,tern Wa,hfogtvn iOS 

fieult. Tlw contacts ns d(~;;ignuted upon Plnk III nn· only 

n.pp1•0:xinrnh·. Ohsi:t·vution;; were nuule on thl~ different <·rc~•ks 

and Hw positions nf t·onbwl 1mh1.l whi.ir<• pol'lsihlc. Such points 
wt•n· ,·onm·ctt-d liy pmrisimrnl t·untnd fows. Lilrgti portion:-: or 
thi:-. ,u·ea 1u·c Plltirdy di:,·oid of "urftl('t• rod, 1•:1:pmn1rt·~ hut 
wh,11't1\'l'I' ('omlition:. w1u·rnuted it th,• prol.mblt• mulcrlyiug ht·•l 
rnd, fomrntimts 1n•n gin~n th\• prt•for1•1we in nuipping. \Vlwr,, 
it wits i111p11s1,il,k to dt·h·rmiuc tlw <:luu·nd1:ir of tht• muforlying 

fnrnmtion~ tl111 i-urfnt·,· grn~ds or ,<snn ◄ls wer,~ mnppc•d. 
U1igi11ning at. Gru,vli Harlmr iwd pnsl'ling i,outhcrl_v, the cnu· 

tad. of tltc· Olig-m·(•nt.· ,,.hnk,. ,rnd ~aml,.;hnw'.,( nrny lH: "l!('ll mt 

\"orth Hiv,·r in tlw 11ndlm•pst,·r11 1·111·11t·r of Town;.;hip l!i ~,forth. 

Haug,· {) \\'i·sL South of this loc11lity t.lu· ('X.poslll'('S nr1~ ('Oll­

(·1'.tlkd. 'l'h1.' l'Ontnd t·rus;;,•,; VVillup,t Hin'.r tthoul half'll'tl)' h1.·· 

t'-l!tin South Ht•ml ,md lh.vmornl. To the north and imuth of 

tlw rity of 8011th Uend hmmltic rnck nppt!lU'fi in pin('(•;; \fhich 

llfl: JH'l!i'illmnbl_Y of Eut'l!llt! nge. To thl: :south or Ha_,·111m1d II 

,,urn•y 1nlli m,uh! up tlw ,.cuuth fork of \\'ilh'Jlll HiY()r nnd th(· 

c:011h1d dt-!t:r111im•1I ai< imlit•nkd upon Pink 111. Scn·ritl luti<n.lt 
flow'.'! nre intpn•11lnttd with ~lmle!'!. Fos,;il!! nt·,· 1lh~t·1ii anti t.lw 
IJ p p,.•rmost la Vil tlow wa" (·hmwu ill'! tlw !11ts1.• ur t lw Oli1-,l'()('('IW 

fo1·1111dio11:s. From Trttp Cred; I.lit• ('Ontnd ,w ing!i more lll.•nrly 

eust 1u1tl follows tlw foothills nho11t hrn mih·s snuth of lht· South 

H1!1HI briuu•h of tht• N'urllwm Pit(•ifk R11ihrny. In \\'illitpn 
Rin:r nt lfolt·omh Un•r,: ai-1~ hmmltic t.uff,- ,wd liu•a,; "·ho;;I' 

"' rntigmphir po;.ition could not ht· ddiniti~ly dt"l't•1·111iw~,L Tin! 
1·1mt.nc-t u·,1,; dr11.wn hro mih!;; 1m11th of llokomh on th(• hn!iiH of 

liuding ll f,,w sJwt·i~•i; of Oli>(m·1•nti fossil,; rn1 Trnp C1'1•ek. A 
('onlnd wus oh:R·n·1.·1l in tlw nil;; of the ritihnl.r ju,.,t W(\-.t of 

Pluviti-; Stntion on tlw ,li\'ith· lwtw1·m1 the ht.·mlwnfor!-1 of \Vil~ 
lnp1l 1111cl ( 'lwl111li-. rin~r;i. From thi~ point it ,-wings northerly 
its ,m i m•g1ilnr fow tmd follows ronghly tlw 1livirh.• lwhrccn 
t'hdmJi,, nml Xurt.11 rin•l's. H p1tsi;c,1 the h(~1tthrn.h•r,1 nf \"esl:n, 

Piom•er and )lartiu t'l'f~t•k,- un tlw southwest. nml Rof'k nm] 

Gnrmrd en!t'ks on Uu• 11ul'llwust. lt t·ontiml('i- on to the nnrth­
w(•;;h•rn sfrlt~ of f'hdmlis Yall1·y whit·h it cro,;se,- nenr tin• j um·· 
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m the south 

\Yest Ill 

~'rntT'l'l'HK 

Hiu·IHir 

anticlines und 
T'ln·ee 

:st ntt.u 1111 n Vt rn ~t• 

60 \''e;,t nml of 20' to mi t.o tlw 

7 
On 

11tH t:llll!· .i,l:,~~1,,,,;~.t,lqil~i,, 1'(1!1:Jl]~~lQd l:iqt.\~!l!f!ll lti01~J~I~ ,~1,1:l j!111i11~1:1d1! 

~l1m~1 ·'''· )!j,j/iJ1\~il1,ig. ·l)OJ:tl:1.w(1i!!t,' i,tr~kt1 1,11id II dip b:1 H1(! )li!i!.ll!t l1eil111•f. 
l\iidi:itili:1J)i~ll!11.i•1:1,111 .. f<,hl'1!i.11,i ~lu1 1j,>1rth .ll1l1b··,1m1f · b•~! .~,i~iii\ hi U1"1 
l!itN:11l,m ,iii,.,,~.ftl,lil111! Oh. th◄~ t:l)l'l(l! l!r1l,JIII wu.u,1,11, I~) itil1()()k[.1111, Jl1.h~, 
.1!1:,11:11h 11:•11•1!!· il!•t.::1· i-'1 1·'.· .,,.:: ,·,, '"' ,.,:i1:1·•,f1l•1\: ·:i;:111':'ll::i: ··,·li,r:,,,~:.,1•::• ·'"·•·1· i•1: I :1-.,.:,.,1.· ·1·11::•1· 1:·• ' ,.i,i'j.d ~,-~ .:),1ii1',•,, :11"•,:,.,··1 t -111 •·· " "e. "' !,,, ,I, " ft,-,.,,,, i,,Jl1! ,fl!!11"' I',, I ~·~ 1f1, 1,,,,nj I, ,ir:1,., ,,, , ~1,1, '~:fJW, 11,' I,' I :,' ',~~', ,~;;,~,/11 ,,::I, 111!.::"' ,", ,.,•~, ,l,1,,:, 

,,,1,,, 
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t•:~,;t. OIJ1,1cn11tio111; mmk on tlw :-;nmt.: limh nlvng North H.itt•1· 
iu Township 16 Sortli, Ifong1.' ~) \V1·st show JU't•,niliug i.l:rih•~ 

of North 60 W1!st mu.I 1lips nmging from 18 to :i,4 to the 

>1outlnn•st. 

A ,wcoml .,_n1<'1iru\l trmlgh trends from tlw lwnilwntl'r,.; nf 
North Hin·r nortl1wt•skrly to llo11hisa110. -----iloth fhinki< art) dip­

ping at V<:1·y low angles townl'd;; the nxi11 and the trot1gh it,,;df 
is pikhiug to tlit: north. South of l'l1chalii< Hi\'t!I' in Town,-hip 

li -~••forth, Hm1gr,;: 7 nml M ,v,.,.t, tlw strutu h.-conw IWlll'IJ Hut 

nml finnllJ 1h!\·i-lop into four 111inur ,,!tort foltls nil h·1·11di11g 

11nrtl1wt•:.krJy. Thi· i.•tLlih1m limh of Ult• tmLin I.rough 11111.v hL~ 
cut off fr11111 tht· tmdr·dyiug- hiumll.s by n fottlt. b1·11ding 1li,tgn11-
ltlly llt'l'OS!l Tmn1;;hip 1(1 :'\orth, ll1mge () \Vest. 

To tlw uurtlnn!st uf ?\lonte!'lano the Oligoee1w j,, fairly wdl 

t~xpu!<NI iu phtct·:-1 und whilt! the .~trilttl 1tt'1.' not slmrply foltfo,I yet 

thert~ nrt! undulnt-ion;, whid1 mny he rldinitd,v ti·1H't:d llt> nnti­

dinal nml i._vndi111tl tr11ugh,;. Tlw po;;itions of tlw,w fold.., hn,·<• 
IR•i:n de,ig111akd upon Plllh· III. 

Ouh•1·ops lttt! \n•U t!XJlO!it•d nlong l.lw 0.-\\·. H.. n. & N. ( 'n. 

tr1u:k lwhn•t•n Suuth Elum nml ('n,,mopolis. Tlw ,.tmtu inrnlved 
1m.· prt•1-mnmhly of lmn·r )liott!lH! ngt• 1ml tlwy nn· grmlJWd ,ritf1 
tlu.• Cl,,1111.m Furnrn.tiou mi Plnh~ II L Ahout. thret• 111ih•1, eai;t of 
South i\Jnnh•;;nno tlfl 1mtidim· ('l'O!-il<il'S ('heludi,; ni,•1T tn'.urling 
'.'/or!-11 ij!f We,,t. Expo~Ul't'" of the northt·Hshirn Hnuk in th~! 

0.-\V. R. n. & N. Co. cub strike North i30'' \\'t"st :uni ilip 1~' 
to the northmst. lu the southwei-tcrn limb th(• ilip is :iff:- l"o tiHi 
>lOt1tlJ\'i1'>1L 

Thn~(~ 111ik•s Wt!st of t.hj,. nntidinc mul ,-ooth 11f '.\lontesnno 

1111· lloi;t• of 11 sy11<·lin1il IT1>11gh luts hwn ch•n·lopcd. It pitd1ci< 
Sou l'h .J5 Eai;L 011 Hw noi·tlH•tu<I t•l'll ;'\iilt• of t lw sy 11<'lin1d uo,;e 
Hie iitutdstorw,; and ;;halt•,; strike North ,j() \\\,.,,1 1111,J tlip 35 

to th,• i.outhwe~t-, To lh1: w1.•st till' iitrikt• g-ruduully bt~1•m1ws 

morc ,n•,.;krly until ~hw south of Monh•,;turn it swing,; 111·m11ul imrl 

bt•1·011wi; rwrt h m11l !'.'mlth, wit.Ii ,~ dip of ;IO tn tht· t'.fl:'>t. In iii<.' 

gmdt· l'U1!-4 011 ('le111111tm'i- loggi11g m1ul in Sl•(·timn, U) and 20, 

Town,.hip li Noi·th, R,utgt' 7 \Vt•!<t, tlw nn·rn(,(t· i-trikt! ii,, 1'\odli 
60 \\\•;;t and 1hr !lip nmgt•s from l,j to!(;) to tht• 11orthea!'lt. 
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~06 Bnlktin .Yo. J,l, Wcnhington GMfogkal S1m·1·11 

'f'o th1: w1•st of thi, sy1wlinnl iud,. a 1w1trly parnlld 1mtidi1w 
cross<•11 Clwhnli,; Hh·c.-r m1c-ln1lf milt• eai,t. of ?Hdhourm•. It tn•mls 
northw{'sh.'rly nml tlu-11 I urns 1111d ('J'llss1•s W~·ntmd1t!t• Hi,·er two 

mile8 south of ib ,i uuetion with Hitter ( '11-'t'k. Tlu·l•t• milei, for­
t h,•r Wt:st thei·ti i;; a ><yndi1ml trough mul w1•st of this tlH· 11p1wr 
Mioc1•11c• dc~1msits r1?st 11po11 tin• Oligm·cm: nru{ lmH'r )lioC't.'1W 

:-t 1·ab1 Ulll'l)llfol'll111bl v. 
" 

A small nntidinc t~ro~:-ic~ Wynood1t•t:' lliwr in Scdion 16, 
'fownship 18 .\'ortth Range H West. Tlw stratn 011 tlu: north 

flank clip at an nnglc rnnging from 8·· to 15 to the northeast 

whill• tlmsl' 1111 tlw south flunk }um:.- 1~ dip of !tl to the sonthwellL 
Ahout mu- mile south n shnllm,· ,;yndi1w Jm,. h('PII for1111·il with 11 

trend uf npproximn.tdy Nortli 6.l'i' \\1 1•,;L 

In tlu• ,;tmtlu,a;,tem part of Gm.vs Hnrbor ('mmty a syu­
t·lirutl t.rough lut,; h1i.-n •h·n•lupi>tl in tlw rnlh·y of C'lwludis Hin~1· 
froru O,ikvilh• to Elmn. H tn•11tl" Sn1·th 40 \'\'1•;;t iuul pitchei, 
t.o the northwt•,;t. Th1: ;;tmtn i11rnln•1I hduug tu tlw 111iddl1· 
Oligm~<•m· or T11rrit.l'llit purt1•n•11sis Zone. Tlwy 111'P f~!stiug 
upon the J•:01·1•nt• hax1tlt.s whieh urc, exposed nt Oak\'ilk• and in 
the Hfack Hills. On the en/',t . .;i1fo of Chdmlis H.in•r tll('re arc 

hlulfs of iurnd_v ,;ha.I;:> h1wing a ;:;trike of Sm1h :30 1~:ast and a 
dip 01 6 ' b, l O to tlw nort hw;:>,;t. Th r1•1, milt.•;; tu t lw north, 
011 Port.er ( 'rt.•t'k, tlw ,lip i1H'rt•u,;1.•x to ~O . At this loc11.lity 
lu_v<•rs of 1.msult nre inh•rlwdch•<l with tlw s1•1linw11t". So Cost1il11 
m•eur nml it is not t'l'rtnin wlwth1·1· th1· i11t1:rlw,ldt•d ,wdinwub, art~ 
Oligl)(:t•m· or I-::oc·t•ue. To the northenllt. tlu: Oligm·cnc tleprn1ib, 

1n,i covert•1l with fl1mch,tom:,;1 and s}mfo1, uf nppt~r :\liot'ene a1-,J't,. 

T}u- south limh of the ".vndinc hns M pnirniling 1lip to tlw north­
t·n~l. alt.hough in plnl.'<·i. ns on Hm·k ( 'nick iu St,et ion 1 i, Tmvu­
,-h i p 16 Nort Ii, Rnng1.· a \Vc,-t, it is ncnrl_y horixonhd or u111lul1tt.· 
in,g.. On fia11kn~ir C.Jf'f'~'ik i1:1,. ~11,,itiiHl!I ill i,u1:d. 16, 1~i,w11.1bip 1,7 
Nt)J•U'1, .l\,,i1.gii ,, Wll:lilt~ ~,lni !11:h1d:y 1111oid111t/1 ►111!!:I! i1,,.~•c1 ll 111,t,.tik,, (JI 
Nc,,ft:h CJ():.(' w,,n lHld ,~ ai1:, ~•1u1.gili.g 11•1)1,ji 1,() 1~ fii~. 16(,i U) tli!t! 
111:,,1:f,.fli:~~td.,. ·N"11•tH 1,, l>t!li~zhu:i· Cr~:"k ··ti1~J1l\i? 'Mic'i1: ◄mt!· 1le,j,01Us 
1),¢:lllit· t;bl!: (lliij(!l(llilll(!, 
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J'lil' 'J'rrti11ry J.'ormutiom, o.f JJ'r-!lft-rn Jr(IJlhinglmi :to7 

.-\ :;11mll i,olah-11 t·xpos:uri:· of lo\n:n110,-t Oligocnv: o<:t•11r~ 

in ;,;outlnn·xh-rn Tlmr:,;ton 1mil 11orthwt•,-to::ru Lt•'l'l'i" (•mmti<'"i, 
Th11 ari:11 i, desij,t'll1lt('d upon Plnh- Ill n, th,· Li1woln forma­

tion. :\Inn· rr:('l'nt ;;huli1•s ,-i11<·1· tlw rmupldion c}f llw umps 

lmn· prm·•·n tl111t the• Li1H'•.1l11 fo1•11mtio11 is low1·r1111Ji;l Olig11-
c1·m· ,mcl l"l'}lrt's1•11t:,; tlw )folnpopl111rn11s li11colr11·11si;; Zmh· OI' Hw 
U1woh1 Horizo11. Th" 1ll'posits nre Ht JM.,t 800 foe•!" t:hi,•k 
11ml tt n· iuYokt!d in a northwt:sterly tl'(:nding ;-;hallow trough. 
Ohserrationi, tnk<'n m1 tlH! ;,trike n11d dip lwtwecn l.iueuln Cr1it~h 

and lld,-ing- ,Junction ,;!Jnw 1,1 pn•rniling dip nmgi11g from 4-·· to 

12 t.n l'lu· s1J11tl1',n·st. At n point thn•P miki. "lmn: tlw mouth of 
(,in('u)n <'rl•1•k tlu.· strat.n u.n• ,lipping to tlH: nortli.~m,t. Fm· 
,;0111(• fli,-hrnn· "-·t•,;I of lfrl,;ing ,Jundiun tht• pn.•dominnnt div 
is lo tlw •·1lst and norlhcn!<t. nt 1rngl1.·s nrngiug fnmt (it>' to +o· . 
'l'he app1·oxi1,u1h• position of tlu· 11xi:-. nf tl1i>< trough Im!! hw11 

1le11ig1111h•tl upon Plah· III. 
.\ ,,;nrnll l.'Xposurt• of ,.,1uul_r 1-lmlc m·1·11r-. in tlw lnmk,; nf 

Oh·qun t '1·1 .. •k twn mil.-,. ,muth nml wc•st of "'inl1.wk. Tlw foi;,iil~ 

colh•eh-d h..Jnng- to till' :Uolopopliorou,- li11eolr11.•nsis Zone. 'l'h,1 
!ltn'rouncling c•otmt.l'y i,. dc't•ply h11rit>cl "'·ith gr,,wls iuul ,.;imd anti 

tht1 lt1ck of "urf1l<'t! rol'k uukrupJ'i p1·1•\·1~11b1 nr1~11l uut.pping. 'rlu.· 

r;tmta h1u·1· 1111 nwrnge i;trikt- of '.",;orth i'O' \\\isl. and n low 1lip 

to H1l' nortlwnst. 

COI,UllD[A HIVER ARfi~A. 

IIEOIHIAl'llh' IIIR1'llllll'1'IO::-.. 

The Oligm·1·u.- ,nul lrn,,·t·t· )lio('(•11c· dt~posit1> lmni bt•tin mapJn!d 
a.s tfo, ( 'l11lltuu forn1atio11 iu this :u·t•tt. \Vit h mon· detnile<i fiel1J 
i;t.udiC';; iu tlw futun' it. nm_v ht• pn.~sihle to mnk1· Jl s1•1uu·atinn. 
'l.'hlist· dl·poi.il',; O('(:t1py n hdt along the north ~i,li• uf Columbin 

Jtiver roughly ·•,> miles in length by 10 miles in width. 'J'l1,, 
hclt. t•xh.•mli. iu n nearly ~:ast to w~st dirt~ctiou frum t.lw 01•1:~nu 

ti):. w:ithb1, .. ti11:1 J~1il.~!il1. 1)f c::i,~1,l!H:i, llh•'lli', .. Ati th1c,. llllltlll:li'n i.•!lli!l J:1 ... i,a, 
()nly 1~1~1:, 1dtl1:1~ .illi j1idlb, w'bUi:, 1tt, Sih,,,~.1.~li1f;t1r ll11l)' n, l~'~t'~' .ta, . 
. ••i••ii',•111 ,:i,:1:11::i"' ~'1"1:n· ··~.· 'i,•·,,,lii.,· 1'·1•" ·1·•1· ,.J,l ... ·1,1.1····•· •• .. , ... . • ...... ,:i,.· .............. ··,· ,· ... :.: •··•.,· . ... :11,: . "·11·•,ii: .,:·. · ,, ,, • ,. ,. .., •· .,: .,: ., t.~.~.,.,11., • .. ,,. • ,, ·"" ,., .;, .l!t, ... 11::~, 1,, ,,i~i ~mil}! l*,J;,,11~rt1·,,.1,!11a!i!ll', · 1 .. Ii 1:.s 
i,,,,,.i1'11:,,. •tl1'1~•·'1 1~~1••1i, .. o·· r• .~•:1 .. ,· ,, .. ·1 ..,.,,. ·, .. .i. •• , ·•••1,: .. 1;,il. ·· · · • ,. · ·"'~•··· · • •I 1·,,.,. · ,, • ,.;.:,i. ,,. ;1•· .. 1:,.,., ., ... ,. ...... ,, .. : , ... · :•:•· ··•·•·l.,1 .. , ••• , •• , ·•· .,-••• ::·. • ·Iii: .,,t.,.,. .... 1,, .. ,. l••:m: l..,f, .. ,1 ... ,.,1 ........... 1,g, (l,.l.:· :~11•.jl,!lf1": ,,:·,.~,,!.!•V~,r ... ·~·•J~l•JI I 

t'"'l! .. 1~111~,i ,i,,,1!~1''~-:t ~.,, :r~i:,11,11:ii~!· 1111,~! ii,,. 1~t~,,~1:1t:st <rn,tQ~,ied.~i, ':l~'h~i .. 
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i:!08 Bulldin So. f.J, Wa,hin!(ton (ii:ologit·11I 811n't.'/f 

uorth(•rn contnd ha:. l1('l'n drawn two milci; north of tlw 1111111th 
of :\' ll!-il'I Hin·r at th(• hn~l· of tlw h111mltic ridµt·. Oligoc•l'lll' 
,,h1lh.•:-. 011krop 1\t the mouth nf the riVl'r anti nl nu·inns points 
nhmg- its em1r;.;1:. U1t~alt,. nl..;o m•(•1tr nlong th•.· rin•r iit 1•1•rtni11 
points. 01w of tlwi;l' j,, in S(•dion ~(), Town~hip 11 ~orih. 

Hnng-l' 8 West i11 a dc:tip eanyon. The rock is irn llgglrnm•ratil' 

tufl' with intnfi1lated narrmr tongm·l'i of lim~, The hm.\s haw 
lw1.•n mnppt•d as Eot'l!lll' mul the sl•ilinwnhtrJ r,){'ks /\$ Oligor('Jll' 
un tlw hasi:- of founas. ,J 11st ahow the mouth of Al1for ( 'rc•ck 
tlit•l't• m·<• n ft•w poorly presn\'ed fossils O<'C'tn'l'ing in tlw tulf::. 
whit·h nmy ht• Oligtwtm~. The Em.'('.ll<.~Olign<·e1w <·onbidi; lum.· 
bet!II loeafod ml both tlw k•ft nnd m11in forks of Grnys 1liwr fl.S 

well n,- 1111 :,,kumolmwa nm! ,\ lock,Uiilin ri\'N';,, :\lnrirw Oligo· 

('l'lll' fo,.,sils «Wt'IH' in Sl·<•tinn {j, Township SJ ~orth, H.,mgt• -lo 

\\\•,.t, 011 tlw w1•,.;t lmuwh of ,\h\·rnuth~• ( 'n·t·k. St•diuwnh of a 
;;irnilar •·luu·11dl'1· ,·1mtiii11ing a c1imil1u· frlllllll oee111· 011 Gt!rtmmy 
Cr1.·t~k, -11•vl'll mih•t- from jt,., month. UouhfJ._.,," ,,mall p1ddws a" 

yt>t 111uh:tcch'.1l cxii..t fortlwr to tlw l'a"t. 

Tlw ,muth t'.ontiwt of tlw Oligm·erw mul tlw umkrlying Im• 
sidt:- t·ross•111 Alot'knnurn Rin•r in St·dio11 ii!, Town~hip U ~orth, 

Hrmgt• 5 \Vt•i::l. . .:\ nnrmw lwlt of hmmlt trt•n1h1 pnr,dld to 
( 'olmuhia Hi\'l'r from Skumokn¥.'u to .\ltoonn, Tlw t'o1thld 

with tlw Oligoecm~ scifom•nts on tlw north is iiuldinih:. It i ... 
in pn 1't 1•0111pli••11 h·d hy foult i11g. 

1fn,;i;:ivc c·lilfi< of lmsnlt form t h1.• 1·,~1w id th(• north 1mtr1u11·1· 

to Colu111hia Hin•r. 8trntigmphil'11lly nho,·1· tlw hn:.inlb. 111·1• 

t II If;,; 1t111l in h.·rln•tl1lt<il sludt•s •·on tnining lmn•1· Oligm·c•1n• fm,sils. 

At Port ( 'oiumbi1t nppui;ih• .\,;tul'ia, nm:-;~in• tuft's nri: 1·xposed 

forming tlu• t·orr or 1111 uni i,·1ir1l'. Sludl•s nnd nmsi-,in• saml:,,lo1ws 

n•;;t upon thtm. Tlwsl' ill'<' pn·i.1111mhly E(w1i1w lmt no fossils 
1i·tint Jouud t.1) pni.n: t,.hdt itg:c. 'l:h~l~f llll~J Jl(bl!:iibly b,i iut,u~s 
h11:1dd1:!d Wi'l;h, ·tl11:1·.1'1)\hil1· c:)Hgm:1i1:1~:! S◄i!db11 1,!111:,.111:, No: 111Ut!'Uil)f . l11Ui 

b1::1li!II, IU~td11 .fi:1, 1l,it!'t!t!(11,1t,i.\iiA:ii tliwm. f'1im1:1 l1ln!. ()l11tU1ni1 .l~i:n•1n11i1.i1111: •. 
N l~•li! 1~m~,1 1111·:•!tll . 'i' ,, i·1 '11 •,1•~·1· 1•··.~··1'1: 1°. ':. ·•,.1,.,.,.,. ('·••1··1. ,·,n,,, ...... 1·1··•"·· •,i,•>.· 1•1:., 1•··1,·•· I,,.,~~: ... , ........ ,.1·1• ' ' '' '"~ ' 111,~,,, ,~:,,~,, .:;~ ~' ,,~ ,,, ,,,,~,,,l,, '~' ,,,,,,,, ',,,,~ I ~'~"'"'"~'" ,'11,,,,, ,,,,,.1,1, I ''"'" "' '~ ,,,'!,,,,,, 11,1 \,1,,1'J1,"'' 

K111.11111'1h11;1 111:1.d. (~111:t,J'lil. JJ,1,1,i, ()11111:1f U111; l11~,rg:111liit ut tlm~ti· iHkti!'I· 
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'l'lu· Ttrtfor_lj Pormulfons of' ll'l'.tfrrn Wu~hillgtcm ~09 

oult·roJH• on t lw north short• uf { 'olumhin UhPr in S1.·l'tion 11, 

Township H ~urth, Huugl• H Wc-st. 
H1l;;11lts oC'l'\ll' inh·r,·alah•d ..rith tlw slmh•;; nnd s1tUl'ltum·~ 

1•-.post·cl 11t tlH· sou1h t•nd of Lm/,( falmul in !'.-himll\·oh•r lfoy ll:< 

wdl tl~ !dung th1c "hon!~ of Lon~ hlmul Slough. 
Tht• Oligot'i.'JH' formn lion, t·x pu~cd in t hix n t't•ll t·on»ir-t (J f 

1111t:-,-.ive imndy iihtt Jp;., nml i nh-rlw1hh·il 1m rrnw ln1111ls u( silt! h• and 
,.nmlstum•. Sunw of tlw slmh• lm111I" an• thiul_r be4hkd und rw-

1·a~ion11lly n1lt·nr1.:ou,.. Eniot of Knnpphm ,m th(• north ,-lml'1· of 

( 'olmnhiu Hh·l'I' ,.rnall nrnlul,,, ot·<·nr in the shalt· hnnds. Thes,· 

nr1· 1hi1·itll'1lly eu!enrt•ous nrnl t1l!U1lll_Y eonlain ut tlwir ('t•nh·r\s n 

,;nmll fos~il or pehbh·. Tlw ,;urfo(•1· rt><'k P'.l:J>Ol'inrPs ,11·1· mmtill.v 

d1·1·ply nlh·rt>d 1111d nfh·u t-ntirdy 1·011\•1~rh·cl to ...:nil. 

mm 1.rn; ic wrn n ."r1 · 1m. 

Tiu· Oligm•(•lll· aml lnw1·r ::\lim•1•m• ,.fr1d.n. or thi,.. lll'l'll linn.• 

hem foldt:d into 1l t rough-liki- hu,;in fixh~mling n1•1irly 1:ust untl 

WN,t. Within this I mugl1 ,.ub;;icliury unt i,·li1111I 1tml ll,'t'Udinnl 

foldi; h11w lu•{:ll (fon•lopcd 1~11 of wbich ha,·t• a prt!\'ailing ntH'th­
we;;1 to southeast trt·ncl. In \Y11hkink11m nml Cmrlit.1: rounties 

llw 1~xt•>1 of tlw foltlH lul\'t: illl av1·rngt• tn.·nd of North 60 "\•:,;L 

To the l\'c•st in Pac·ifk ( 'ounty tlu.•y s'o\·ing 11111r!' tu tlw nortlt-­
W('" I. ,\ n e:1:urHi1111.t ion of t ht~ diff,; nlong t lu~ north shm·l• o ( 
( 'olun1hi11 H.h·N i111lit·nh•,; n s_rm:li1w tn inter11ed tlw ,1lmr1· i11 
St•dion l, Tmrnsliip 9 ~orth, Hirnp;c· !j \\\,;;t. 'l'he inh•r\·1,•niug 

arl•a nol't.hwul'cl tu :S-1l,;1•l H in·r j,. harn:11 of m1 h·ropi< of 1111d1 

d11lr1u•k1· t 111\t oh!:it'l"ndion 1111 sh'ik,· u.m{ dip l'lll1 be nhtnin('d. 
Tlw i;yndim· prohahl\· ,·ro.:1,.<is t.lw rin:1· i11 S1·diun 4, Township 
10 Nort.li. Unugti 9 Wt•,;t. Frc>ln oh,-t•l'\"1tlio11s b1k1.·11 ui<lllg tl..­
:..lion· of Col11111hi1t Hiv(•r wti,i;t of Knnpptou 1m U11!it•li1w ,;,•t·ms to 
n,i1<t will, 11 11tJ1·tlrnl'sh·dy tn·nd tmnu·d Shtmhrnfrr .Bay. 

A11 t·:rnminution of l'ht• .~umll i•n~•b t•rnptying into \\'tLllicut 

.Hi~i,:111 .• i11i11~i1,ua~:,~•· · tl'111, · 111ii1:ii11:ih,i(, .1,f .. 1~ ··~~ij,'1~:li,111,1! . bi,tPl'1:!,:1J.···•.Jit:1.1i11 ··. l\i ~,,,,1!· 
i1,,1d 11,1,1,.i!~), _,n,h ,,1 l•lt(:11111. ,,,, ·N.,1it,h ~,,~,I .. w~,~,t. . ·1:111,(1,.1,,1,b,,:(:, p1~1i,,1,i:. 
,1,1,1,1 11J, .. 11,lidt. i;1f'•·j,lifi, 11il'i:1i11i• .•. h,1:1,11:1•11~1~:1111•• i1l1!1\iild1:1d. 1)ii1 J~l.111.,f,1. lil.1. A. 11nt111r1i!· 

d1ih1.lJ11!d. i,1,!ili11,.iui!111~,t.b),1l i1•f .!IJ1(1 ·~li11,t:ffot .. 1~11udd. 1u~1,b11,bly ,M1~~, 1111111111:1, 

tith1!11' Jl:li1 1li!li)~: £\·,l!~l'iil• 1.111~!1'11.ld(id ·l~iif:lii~!i1:11,1il 1,it:i11tk l::si'l\il1illi.i,h1Jil .. ·lld1i11.I l,◄,!! 1 • 
1t11n1,11:L ·· ·· ·· 
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Geologic. ,.n,d Stru.ctnraJ. MIi) Alona l"o,rt,t-0,n of Nase! JUver, 
eaelac d!ot1nt,1. 
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nEXfJRAL ST A n~!llE.N"T. 

ifoe1:ut founnl 1.•Yi1lem·1· indic·nk,; that a ptLrt of the deposit,; 

of we11krn \Vnshington formerly rcgnrth:-d h_r tlw writc-r n!-> 
lmv;,r 1\lion•rn, a1•1· i11 n•alit_v Olig(wt•m•. Tlw 1.•xt.rPnw npp1•r 

pol'liun of tlw { 1l11l11u11 t'um111tiu11 1Ls dl'sigrnLh·cl 11po11 Plitt,• IY 

i:- C'harnrt1•ri1•a·il by llw An•n nm11h•n•.n1111L founft. Tlw h•rm 

( 'lnll11111 fol'll111tio11 is now n·,.t 1·id1.·1l tu tlil' Oligm·1.•111.• 11.nd tlw 
a\1·e11 111onh-rev1llllt Zom• (II' "'ahkiahm1 Hm·izu11 H1 1·dnirwil 111 

th!:' low<:'t' ),lion:nc. 

'l'lwr1i il< il llltll'k<•d 111wonfo1·111ity hd1n•1.·11 thl' fnrnmtions of 

the lo'11'l•r and II pper :\J im•L·tw. Thr fornwr m.•r111· in ( 'lulla111 

('mmty lwhn'.('11 Pysht nnd ('l11ll1rn1 Huy a,, wdl 1u, in Grn_ys H,u·­

liur ( 'ounty lwtwel.'n :\loutt-,muu mul Cosmopolis. Expo,111ri:i'i nl:oso 

arc prt•:,;ent in \Vnhkinkum Coimt.Y on .\liwknmun Rivt•1· t•,l'(iln 

mill•:- uurth of ('1ttlilm1wt.. Tlw UJ)JWl' -:\lioc-1.·m· deposit;; nre <·on­
nutd tu th<.• Gr1ty'> Harbor l'l!g'IOll and a l'>IIIIIII an•,1. iu :-;out.h­

W1•,;h•1·11 ('Jullnm ( 'ounty 1w11r till• mouth of (J11ill,1yuh• Hivt•1·. 
Tlw totul 11uu:inrnm thi(.,k1w,;, of tlw \ficm.im· ,wclinwnh ii< not 
O\'\!J' 8,000 ft·d. 

£.L.IWEH. :\IIOCENE. 

,:mHatAl'HI f' fl l!'l'l'I! In I "'J'JC ,:-.. 

Tlw 11111s,;n•1• ,;1u1d,;hmc:s 11nd ,-ltak,- oufrropping along tlw 
short· of till' Strait of ,1111111 1h· Fm·n ill'hn·en P_ysht arul Cln.llmn 

Bay mntain a fu11m1 distiurt from the oilll'r Oligm·t•m• flll111as 

1b wdl frmu !:he yo1111gN· 11ppc·r Uim·e1w fmma,;. 'J'lw rm·ks ar<• 
pn:domirrnnt.1.v ma;;;;iv,i hrnwnish gr1l_\' ,,,uul.stoiws whid, in pl11<·t~" 

li1.•('0l1W grit.s or <·onglonwrntl',;. Thl'y ,,xhihit dist ind <·l'ol'ls-hc-d­

ding a11d gin• t.111.• nppc•unrnrci of lm\'ing lm·n deposited pnrtly 
i1f·tht· form n( ,mncl d11m•s. CurbomH·t·oul! lw.nds 01'<'llr nc1·1l~ion­

ally. In St•diou l!:3, Towu~hi p 1-31 :'I orth, Jlltnge l!t West n cmll 

~'t'fllll i.~ iuforht•1hfod with tlw nmi.sin• smulntonc-s mul luts ,Lt 

futull'l' timw, h1i1.•11 workP<l ,m II cm1m1c1'<'illl St'nlc. Tht• lowl'I' :\Jin-
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c·em• ,lt•posit;; of thi<.1 nrc-11 werl' l1ugdy formefl unde1· shallow 
wider t·oudit ions. 

Thl· lower Mioemw of the Clll'hnlis Ynlley hi:'tweC'll ~fontesano 

and Cosmopo]i;; is 1n·edominnntly co111pui1e1I of nu1..,:1in: s,u11ly 
sh1Lle:-1 nntl slmly sandi;to1ll':-, 'I'he,v <!Onta.in deeper wnh!l' marinl' 

founas thnn at Clallam Bay. 'l'lH· strudurnl <1omlitions 01·­

rurring in this 11rt'a lune been desc·ribed in thl' discussion of tht• 
Oligocen<'. The lowc,1• lf iol'ene ~andi;:ton<'s nn1l shahis outrrop­
ping 011 thl· bo.nkli oC Alol'kaman Hirer in Wahkiakum County 

have ah.o been referml to and desrrihed in the chaptcr on tht• 
Oligoc(~ne. 

OI~%00IC l'!TlffC'lTitt;, 

8t•\'tin antidimtl nml s:yndinul folds hnv\· hct:11 1fovdope,l in 
tlw ;;nndst{me;, cxpost•d lmtwc<•n J>yi;ht aud l'lillhun lltly. 01w 

mill' l'l\ilt of Pysht ltiVl:J' rm 1111tidine h't•mls !-forth 15 We,t. 

'f'he sfrtlhl in tlll' i:ash·rn limb strih ~forth l O West nud dip 
55' to tlw northwt,«L Immc•diutely wed of thi,-, loc-ality nnd 
t•a;it of Uw hluff at the mouth of Pysht UivL'I', t}I(• strike• i,, 

Sorth ii E1t:d and tlu• dip i5'' nortlnnist. 
At Pillar Point tlit'Tl' an• massiv<' s1u11lstmm,; i11 which 1L 

sharp i;yndimd fold Juts lwm dev('lopc·d. 'J'lw t•m,fo1·11 limb nt 
Pillar Point ,1bu1d:,; 1wnrly wrti<·1tl m11l in plm.~1.•1, is "''l'" owr­

turnt•1l. Ahout mw m11J onc-111,lf mili:r.. Wl'KI of Pillnr Point u 

shallow 1rntidirw hm1 hctm fornwd with n northe1111h•rly tn•ml. 
'l'ht• two limh,, ar,• t•aeh clipping 1unty from tlw 1Lxi;; 11J ungll·H- of 

vv·. Prom this point westerly to the no1·t hwe:st fjUllrtcr of Hec­
t ion :n. Tuwni,hip ii~ :-.orth, U.angti UJ WE•st, the dip l'On~ 

tinm:s wci-frrly hut incr1·m,es to 60'-1 • At this loenlity thc,rc is 
a <·lo:-.t•ly fold1·1I r1y11dint! with a norfhl'nskrl.v trc·111t Hoth limhs 

llip 4-5: to the axis. F'ifteen l1m1dn••I ft•t't. m•st tlH.• :11t1m: st rnta 
11n: foltfod into 1111 antidi11e ou tlu: towm,hip lint! lwtwPcn rnngt•s 

i T n11.d llt (th<.~ ~t~is i11 Jtt~it. bi111,-•lutlt lhllt 1:!1;t11.t ii,f ,,11,.,, c:hiU1~1i1 
n,~,t .<l~'!l~I !11il:l~lj. r.~11~1• !!i.li,l~llii,~,, lli1,11t, ijf t,h~: .. niillt!. j!lti11;Jk~1 N11rth t !:'',! 
li1i~iilt u,l!ld dli, i~aii b, thti 11.1)i·tb,.r1,fi, '~'(i,~,t u,f til1,e J1111u1 U1t~11,,1 ls 
:, . . . :. ·1,·1,, ·l ·· : ,,, · .... , .. ·: l!'·,· . ,. :1<11· ·:1i•·' i •: . •·· '·111 . . . . " .. ' . :t .II ·•'·'•·t· ·. • .•. .,. ·,, ,. t· .. . Ii £1,,· ., :,, ,, .. 1·, •.. a ij,i1~1, i: ()1.,lh, lltl:I. l,al, , mu. ~· 1.m.111111.11,u l!.l:•i , ,., ~,.111, , . ,,,, I, :I.!:.,: , ... u11 ... , 1:11,01:(! 

t,h1i .~.~t,l1il'il1)11t)ll 1:1,.r.e ~~g1~i1:1· f'cilihid h1tt1 .lit li$1)!1,elh,.,,t.l l!'t>11:gh. •tbc 
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or even rouglonwratir. The t'ong1omcmfa hclbi mmall_y occur 
in tl1t• fo1•m of lE•nsti;,, or tongues. Tlw 11muiMto11e:1 often nrt:' :,ihaly 
n.nd in th<' <·nnyou of ,vishkah Hiver pas1; into day-11ludes. In 

tht· t•unyoni'! of the hrn forks of Hmuptulipi. Hiver intl'rheclrle,I 
1mrrow haruh of shitll· and sanrh1t01H' nre comrmm. 

In tin~ Qui1111yuh- Rl'f!ll ~haly snnd;,;tones and gritty ('Oli­

glonHmtlcs pmlomimtb•. Shales and snndy ,.}rnlcs o<·<·ur spH.r­
ing]y. Tlit Mantlstonrs art· commonly cro~s~bcdtletl. ~o ig111·­
ous mH.tc•ri1tls of contcmpornm~us 'origin 1m• known to m'<'lll\ 

Stratigraphy. 

In thl' G1·:1ys H1U'hm' lU'l'll the upper :\liomll' strata lum· 
.i mnximnm thi,·knN,$ of 5.~oo foc~t. In tlw Crqw Eliznbeth 
,wdion north of thl• mouth of (~hwniult H.i\'t'l' thl' :mrnlstonl',; anrl 

shull•s nr{) 3,000 fel:t in thi .. km·sll while, in southwi~sh•m ('lnlla111 
County similnr 111.'po,;iti- nrt• l ,fiOO ft•d tl1i<•k. Dt•taih·d sl·c·­
tim1;; in tlnisc nn·nll ,m,- i1l<'lt1cl~•d in the dist·ussion of l'1td1 di!':trid. 
In the Grnyi; Hnrlior ,~ri,u the lmsnl pot"tion of tlw ,wrtion is 

lni-gdy (•ompost'CI or shnh• m· SlllHly shnh~. 1thil<· tl1l' uppt•t pnrt 
l'tmsists of 1mnd,,tm1cs 1u11l conglonwrnh•;;. Tiu.• lm,rnJ heels i11 
the (Ju1mi11lt H:in·r sct'tim1 tt1·1• d1idlJ· hrow11 shfl.lJ ;;m1dstm1l!rl 

wliih• the npper hedi-. eonsi;;t of altei-nnti11g lidts of ro11~lonwr­
nfos 11rnl ,mmli,;tmws <·ontaiui11g hu·g(· fragm(•11h, of e,trhoni..:e◄ l 

wood. In t.h1• Quillayuh· 1m:a U1<• hn,.,11I b,:d,; Ill'~: C'onglrnm•rnti1· 

1rn1l tltt• u pJWI' ,,t rnh1 morP iiandy or slmly. 

Fauna 

In tht• Gray,; Hnrbor nrPll tlwre j,; n·ry littll· rnriutinn iu 

I h,: gc:m-rnl elmrn<:ter of tln• fnunn fro111 tlw hast; to tlu· top of 

tlw fornmtion. 'l'he hn,;nl lwds wt•rt• <kpo1,ih~c1 iu sn11u-wl11.t 

dc<.•pcr wnh~r 1rnd tonhtln sonw spt•<·it•:< wl1idt iu·t· ab;,.t•nt from I lw 

.-;lmllow w1tfo1· dt•po,;it~ 111:nr tlw top. Tlw ,h•po,;it.s nuh-rupping 
nm:th 11f t.ht; mt)11th of .Qn~m.iult Ui.wr 1,111:iy be s.lighUy younger 
·•· l1' • : • ••• ·ii]:, " ·, .,. . ·t'I' .. ,., .... , ' . ·t:1,:· .•··. .,.,. t'I' . II· •· ·G •· . :•. . . . t,1::·. :,1. : ,, .. l·• ,. . . : . ,,. "J"'·l' . 1, ,.um, 1, l!Jlllt, 11,,, , lt• 1:11,1i,i ,, 1 111 .s()U , ~(!,1. n :t'!:'li,VS ~. ,111:1., ,)11.1 · ~• 1,H1nt,,l ,, , ·. :11,1 

:!uU:ile 11u1.y b(i s,,tid lmi dni ln!d:11 id' ,uui J1n~t1f.i1111, t)f S11fod1.11,k 1u.1d 
·1)··, .. , . ,,j:: ·' .,·1· /·.' •· ". '. . . ' .1..t· .. '• ·•·t' .. 1 . ("·<:I: j:J: , .. ·, ii•".·'· ,::• : Jl)li/l'i~(lllll ... 1 l"tnl! I.I\ JIIUl~:1,1,1tl !!!Iii, .el l!I ,:II~,. ,a.In .. ,mm.~.v •· 

. • ~1 ,:,,. I'· ·1•·• t· . • . z· '· l,,,. ,,. . I I le t(i:t·m .1: ◄J ◄: m 111 ,rig11,fa ~lllnl:! Iii ,,pp ltin t,J, ti l't1 f 1itm,a11 11<i-
,,,· . ,., .... , .. : ltl: :• .. ti: , .. · .. ~) ,, 'll,,1'·1 ..•.. ,,, ·I, 1' ,I: , .. all ·,., .. , ·,:·,,. ,, .... '" ·1:i•:·' . . ·I .... (,ll,I, l,Ol:Q ~I, ,,,mi ,, )( .. ll,J>1 O! a H~C(.,.JUJ .. ):li!bl!!, ~,, l.,IU! \l!Hi)'lii ,J..l:U1!)()1 
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52:-:?0 Hulldiri No. I.I, H'a,hi11gfo11 Gertlogirnl Sun.•flJ 

GRAYS HARBOR AREA. 

Gmg-raphic Di11fril>11tio11. Thl· npper :\fo1l'l'lll' fnrmiltiun in 
the Grny:-. Hnrhor n·gio11 lies ulmost mtirl'ly north of Clwlmli"' 
Hivl'l' ,rnd within the dmimlgc bm,in of Snhmp. ,vynoocht:(•. 

Wishkah~ Hrn111iam nml Hmuptulip,; rivl'rs. Frou1 tlw Ht1mp­
tulips wt'shrnrd to tlw m·eau nll uf the hl'drtwk fonnations 1ll't' 

C'O\'l'ml with Ph:istoccuc fluri11.tilt• dl'posits ('()!lsisting of srrnds, 

grnrt>l~, nnd C'ln.ys. Tlw old~r ~Jontl'simo formation, hmn•rer, 
n·npJH~ars 011 the lJtwniult Indi1m Resl'rmtion north of Point 
Grtnrilk• arnl in the Yi<·inity of Cape Rliz11heth. 

Thl' south contild with the Oligocene ili tlesignah•d upon 
Plah• II L lts position is only approximnte aml ha!i hL'l'll 1k­

tl•rmintd 1u1.rtly on I\ 1mltwontnlogfonl mul p11.rtly upnu tl lith­
ologil' lmsi;.., The eiist.,•rn eonbtd with tlu! older 'L\•jon lmsults 

is ,·t·1·y imldinih•. TIH• hedNlc•k fonunt.ion,- nrt' in most plaC'l'S 

ht·1lvily <·on•n•d with 1leposits of ghu·ial drift. (kt.·asimmlly 

suudl t'XJ)tH,ures of lmsnlt ot· immlstom: oec·tir nml it i1-1 hy trne­

i11g the t1.pproximnt1..· lim•s lwtwC't'II tlwse that tlw <•m1hu·t uu 

tlw nmp has ht:,•n cfotl'rmincd. 

Tlw nurtlt c·ontnt"t with tl1t' 'I\•jon lmsult lius ht:l'll ddinih•ly 
ddt•n11i1wd 1tl t·el'tuin points 11.:- in tht· e,rn.'·011,; of \\'y11ood1el'. 

Wisl1knh, urul Humptulip,; rivi:t·s. H,-tw1·1?1l thi:.•iu• points it,; 
appro~iumh• position Im:' lwen determined and locilh•d hy tm 
1;xami111tt ion of th{• 1?xposun!s in tlw s1111Llk•r cr1:ek,;. Thi• c·on· 

tnC't presumnbl_v rxtcndi, nortlnn•sh•rly ,md cros)ws (Jm•niult 

lliYt:r JU'U the basalt i'XJ)Oislll'l'.S in thl' nurnt Hill!', in Sl'dion 

l~. Township 21 .SorH1~ llmtgc 11 \V1•st. The wi:sh•rn euntad 
lms lw1.cn d1·aw11 only approxinmtdy nnd w1.•.it of ii' tht·rl' is no 
111l'1ms of dt•knnining whitt tl11.c undl'rl_ving furn111.tio11 11111y l)l'. 

C}wradt•r of 011tcrop1t. The i,urfuec topogrnph_v of th'-' 
nn•,L ju!-lt outlim·d j,; rolling und lic,n·ih· n•m•l•rcd on·r with rush 
"'•(•·1·1·.,,,,;,,.,,t · 1·1"'"" .. ,,,i,,:1,0 ·•"'1"•.1'·l ,.,.,,. .. ,,i:I," · · ·,,. '~1!1· .i... .,,.,,·,1·1··1•·:1':1· ·'1· ·1,,,,,.. ,, ·1"1'"·11•'•·• •·11·:•1:~ .... ,, .. ,,11.,,,.-:'l l•s·,t,, t :1,1'.1 • 
.,,, ,f '11!' ,,-,,,1:,:t ,e,'~'{'11,,'~lllh '~ l,]11,, ,I: ,1 ~(,~,1,,11~,,,,,fi",11-, 'if, ill°'':,lt"' '!'If,:' '! '~,11:,lt/~ ,,11\i,,', 1,,,:U' 111,, ,,,~,~~1,1\'''l,,~,,,,,' ,ill,~~ ,I ,,11,t, 

S1,~.t.~1111J. ~V:,n,:1~1tilmt,, 'Wb1hk~th n,1:1d .'Hu1:1:i1:d.lll.i:t:1$ .. 1•i!¢~1:1•~. .if:l1:111g 
tl1 1t:• l111.t1ks .1if tbelile $\t•:,lli~lin$ tb(r .b,(d '1!•(1dt ilil fa~· :1,ut1iy J).bt(!ll!.S :(!!111:· 

··1'1•·•"•· ... •: . .,.li :~1•·l'·l·1"• , ... ,.,,,:I.''' ::1 11"'''1' ·••·• .. ,,,,.,i: •. ,. ·II' (''l':1,·l·'"t.,'l'"·l,1:.:e · 1''''1.'l'I' · ·'1·'1'1·.•.1·•· :l·'!'ll•'l,•,:'I °'1),(l•·'k··,. ·1,,,.,t·:1:I. ':"'''''~":IP~,,,;~,. ' 'I I 11i,,,1 ~-:,.,1,,1' 111,11,.,' 11,i,,, "'' ii, ,.,.,,,,..;11Ki':I ',' ,t11,, ',11,,, ,, l,I< ~,I'\"' ,1,,,,,, ,I ,,, ',' ,, IJ, ,:,. ',, ,II,,' II, ,,1 "'' -~ 

1:11ti~•e (1ft("II 1:,nly·· 111t1,· ,f111:! th,~,idilt\ ,si,nd11. 1t111'1 .:g1~M·c:l11. ·11l'b~i 
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1'/u· Tatiary Formt1fium of IJ'Ntcrn Wtuhingto11 2i1 

oril{i1rnl pre-Pleistocl•m• ;;urfm·(• topogrnphy was mnlulnJing. 
Tht• deeper dcpr<:'ssions w1•r1· fil kd with t hi(·ktir n(•c11mulut ion:-. 

of Plch1toet•llt! grind:; and sand,;. "'l11.•n• the prc,-ent rin•rs 
cut itrross thcst• nrc•as. i;,,s t, rule, lwd nwk ha;,: not a,; yd lwt•11 

inkr-;pclcd. \Vlwre tlll' rin•r,- Im,·" t•ut dn'll·n inlo llw oldl'l' 

formntious, high hlnff:-. nn· ;;omdimc;; prciwnl. Ot•<.•1Lsiomdly 

tlw riv,~rl'i tfrnr in th•t•p gorge:-. 11.i; in the upper part uf 1111.• \\'y­
rwrn•l1Pt• \"allt•y. This ill c,;pt•rinlly trut• fnrtht:r 1ml'th in Hw lm­

,.,ult ic IU'('llli, 

Sh:-t•pn· hlulT:-. lll't• situah•tl aloug tin~ i;outh 11id(• or Chdmli:< 
Jijvl·I' uud P:X<'(:llt•nt (•xposurt:s of tlw fornuLtion may lw sctm i11 

the rnihrn_y t·uh, nm! t•xt·,n·i~t-ions. In Towm,hip 18, Nort.li, 
Hm1gt•:-. i aml (i. \Vt•,.t., ,·c·ry lit.tic 1.m:rhurdl•11 of J,Cnnl'I nml i.nnd 
;,. prl•se11t. The typirnl <'OUl'l>t' ;m111l,;tmw11 of the 11.ontc .. sano 

fornmtion,; un· Wl'il t"d1ihitnl. A lnrgt· 1mrt cif tht an•1-1 }mi-; 

h.:.•t•n logged off 1tt1il nunwruns rod, f\lb, l111n· het'II 1111.ult•. This 
is :tl1<11 h'm· wl11:·r1.· llw i.uu1lh·r ,.;f.1•1..·nm11 emptying into Suhmp 
Uiv(•I" h1n·1.· 1.·ut dow11 into lit~d l'lil'k. A lntuM-t ,:1mtim11ms oul 
crop;; umy he ,-et'Tt in the logging railroad <·ut,, along Syh·in 
( 'r,•ek north uf lfonfosnno. Th~st" ,•x1m1,un•s rapidly pn,;s intn 
,mil 1tfh•r having lu~l'H \'Xpos1i,I for ;,ome tinw. On tht• n-t•!.;t tmd 
n1iddh• bt·,rndws of \Visliknh Hi\'t•t·, good ouh•rop,; m'C!llr i11 tlw 
lumk" of tlu.• ,.;ti-emn,; from tlw lm1"Jalt ('011tnd ou tlw north ,muth­
war,I In Grnrnl Fork,;, Ofh~u the,w 11pJw111· only 1\ ft.w frd 11.how· 
llw lw,l of th._, i;trcami. Hntl someti1m_,., 1t1'l' Sl'Jmrah-d hy grn,·i•I 

111'1.!11~ :.u I.hut Uw ~fonh·ioum for111ntiun dm•,-, not nppt•itr nt nll. 

Similar <!xposnrel'! ur1•ur 011 Huuiptulip~ Uin·r from tlw lmllnlt 

contnd in ~t>ction :J.5, Township !:l1 :"iiorth, H1mgt• ~} \Ve,.t., wl';;t.-

1•rly to tfo.• j 1111etion 111,•itlt the! n·,:,;t h1·,i.urh u( tlu- xm1w riwr. 
Prom thnt point to Ilumptulip,; City the an:a lhrougl1 whid, 
tlw lhnuphilips limn, is flit! und grnnl-(·on~rcd aml no hedrot~k 
hlulf s m•<·ttr. 01w mile :;,outh of Ifomptulip;;. Cit,v rod: expo,rnrcs 

n•npJll'lll' hut from t.lrnt point to ih; mouth H1l'Y 11r1• ,h·q,ly c·1w­
(•1'1:cl ¥.ith grawJ;.. mul snml" of PJci,.,tm•t!m• ngt•. 

B•:j,l'.inning nt u poi11t tlm.•t• milt!'\ {'ll"I of .-\lll'rd1•1•11 I lw )lo11tt­
,;1u10 fnrnmtion outt·rop., nl111u~I: l'Olll.inuonsly tu Hrn111i11rn mul 
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'/'I,,· 'J',·rtio "!! l·'onuation.r of Jl' esfrrn JI' a,lii 11gfo11 !t!W 

lwyn11d for ,.n11w dislnun . 

ri n •rs lrn \(' 1·u I t-l11·011~li i I. 
Bull, !111· \\'i,,hk1tl1 and I fll(1t1i11111 

. \lumt tl11·1·P 111ih•,, 110dh of lh1,, hdt 
ilw <·n1111b-y 1w·1·µ;es into 1111 1111dul11ti11g tlnl-t11pp1.·d pin.in hNn·ily 
('on•n·tl 1rith gr11n•I. Y,·ry frw lwdriwk vxpn,rn11•,; o,•1:ur in lhi:­

l'1•gic111. 011 I ht· ~1mth ,i1h- uf ( 'hd11di1- Hinr from ('ospm11oli:, to 

\\'e,I .\IK·r'11•p11 aucl for tlm:1.• milt•, -.outh. the 11111,-,..in• ,,1uHl 

-,., lm11•,.; 11 f I h1.• :\lonh·x1t110 fun11n t io11 1t1"l' 1:unspi1·11ou .... Fa rtlw I' 

,-uu tit tlu· 1·111111 I ry is lt,·1l ,·ii y t i111h<'t1·d and con•n·d w it.h gr11 y,•l 
111111 ,mml. 

l.itlu1lug,11. Tlw o pJwl' :\I io('('IH' ilq 111,.j t-: 11f W 111,lti nghm 11 n· 
largi•ly 1·11111Jms(•d of 111uh•riuJ,. cl1•pnsih·d u111le1· 1·•111<litio11s 1·n11g;· 

i11g fnnu ... twllm•; 1nd,·r lo tlml' nf mod,·ri,i.fl, 1l<•pl h. ( '•rn r,1• 
gminl'fl hrownisli gruy ,.u.11dst.om•s prnail. Ofkn t.l1l'"'' hei·o1111· 

gritty 1t11d lcu·ally puss i11t11 a liiw 1·011glo11wrnlt•. ( 'ru-.,--lll'd1li11g 
is rl1ur11dP1'i,ti1· of t/w M·ri1·,.. TIH' ,.J11d1•is, 1dw11 pn·,.Pnt, 111·1· 
g1.•nPr1tlly l11!1ld1:1I and ofb.-n 1•0111'rti11 i11!1•l'l'alai1oil luyt•1·~ of ,m111l­

,tont. Oc<•n,;ion.tlly hurd nrnluh·s 111'1' ,li-n·lnpPd i11 llH' ,-,lrnh·s. 
Tl11.• ,slrn [c,.., iu·•: titH·-grnincd 1rnd of 1l hlui!,,h gray ,·olor. Typil'al 
P:<:ump!,,, of thl' .,u11d,,fotw,.; may h,· ,.;1•<•11 in llw »ITwt eut,; of 

lluq11i11111 a111I .\h1:rd1•.-11, 1111 Sy h·iu < 'n:1•k lmd,; 1.1f :\lonk1,11no 

mul mt \'at1(·1• ( 'rl•Pk lwtw.-1•11 ~nt,mp u11d Elma. Thi• ,.!ml<'.~ 

whid, arP 11111,d prrn11i1ll'llt i11 tlw lnwt•r portio11 of 1111.• .,1.•ri1•,.; 11r1· 

Ill's! d1·n·lnp1·1I 011 th,· llJIJl•·r 1·nurws uf "'ishk,d, Hi\'1•r. Tlu.•y 
ab11 n1:1·11r 1111 1111· llumptulip,- Hin·r aho\'1• tl11.· j1111dim1 of tlu.• 
l\l'h1 iuul 1·u.,-,t fol'k;;, un tlu.• fott,,r. 

G,·ofo~·ir 8tml't II r1·. Tlw prPruiling .,t rndun· whid1 tlw 
strntn of th1: )lo11t1:~1111u forrnatiuu its><tllllt" i11 tl,i,. an·n 1·u11sisl "• 

in c•m11n1011 wil'li thal' ~out!, uf (;rnys lforlmr, uf 11 s,•1·i1•s of 
nurtlnn•st hi southt•a,-t a11t ic·linal ,rnd sy11c!i1rnl fold,.. 

D1•tailt••I t rn H•r.;1•,.; '-'tl'l' nm 1tlong- thl.' H11111pt11lip,., \\'i:.h­

knh 1111rl \Yynmwln·P rin•t·s. Th,· ,;trnta w,:,r,: llll'lll'illl't•1l and th,.• 
~1 rih!> urn I dip .. n·1·m·1le1I. TIH~ po,;itimi- of l'ltt• ttnl i,·linal and 
,;y11l'!i111LI n x,i, Im,·,, 111·1·11 1h•,.;ign11h•d upon Pini(' I II. 

,\t H11111ptulip,- ('ity in St•diou 7, 'J'own .. hip ltll :\orl!t, ltn11g1• 

10 ,vt;.,I, 1111 1rnti<'lim• ('l'tlS'l'S tin• rin•I', h-1·n1ling ::\orth 60 
"\•i,J. Ort tla• nurtl1 lio1h tlw ,lml('s nl"P dipping ut a11gl1·s 
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i~H Bullt'fin So. /,.I, H' "'hingto1t Gt•ologit•nl SurrtlJ 

rnnging From 60' ~o 78; to tlw northcust. On tll{' south limh 
tlw dip i~ 35 · to thl• imut l11n•st. How for this nntidinc t:xkmls 

to tlw northwrst 01· southrast riumot at prl'smt hl' tll•tl'rminl'1I 

as all l11:clrock iixposurl',- nre oli,.,1•t11·td by thr 0\'1.•rh1mh•n of 

PlcistO<'l'IH' grn n•ls imd snmls. 
In Scdion:,1 1, !t, ,md {3 of tlw snnw towni,;hip and rangC' 1rn 

n11tic·li111.• heruls nenrly pnmllrl to tht· riwr for two mill's mul 
ht•ius off to till' southc-nst. Oh~(•1·r1ttion,;: shmr it to C'llt from Olli' 

lwn1l of thl' riwr to nnnthcr. Rm·k t•xposurcs arr 11l111ost t•on­

tiuuous and ohi;l~rmtions takcu on thr north limb of tlw anti-
1·liiw show it to dip from 4t · to 82 · to the north mHI northeast. 
On tht• south limb the clip rnril·s from 85 to 8,5 · to thl' south­
t'l\st. On both th111h tlw dip ,·1u-it•s from point to point 1L[ong 
tlw tr1:ml of tlw nntidim•, Almut h,tlf WllJ lwtm•1•11 tlw hrn 

antic·li1ws just clvst•rilll'il 11 ,;_vndiunl trough i,; ,1ss1m1l•cl to t•xist. 

No t•xpusurt!1'l nr(• prt•H1.•nt in this rt'gion uml its l'X!ld position 
nml exhmt t•1rn11ut he ,lt•h•rmine,L 

Jn S1•dim1 :.!O, Tow1111hip 20 North. n,rngl• 8 W1•st llll nnti­
l'li1w ,·ross1•s \Vislilmh Hiwr, trPntling NMth 70 \\\•,.t. Tlw 
1mrth flunk is pikhi11g to thl• northl•nst 1d an m1gll' rnng-i11g 
from :JO· to (ill . Thi• south limh dip,. 5,V to tlw ;.outhwt•st 

t.ow,ml-. till' 1Lxis of a JHtl'llllt•l s_y1w1i11 .. pnsl'ling through tlu· ''"­
trt•1m• mrrtlwnst {'Ol'IIC'I' of s.~etirm tn, l'lllHlt• township 1rnd rnng1•. 

South from this synclinal nxis fol' n disbuw,~ of thl't•1· milt•s, tht! 

... trntu nrt• dipping to tin· 11orth11m,t 1lt 1rnglt•.-. rrmging horn 17 
to H''. In St•dion 1~. Township Ul Xorth. Hangt• S) vv, .. ,t nu 

nnticlirH• 1tgni11 <·rosi-es \Vishlrnh ltiYt'r tn•mling iu th1.• snm<! ,li­
n•dion. South from it tlw grnn•ls nm! '-llml,,. hN'Ollll: thirk1•r 
111111 ikt•JH:r mul hcd roek t·xposun•s in the rin~r bnnk,; ,u·t• not. 
so romnmn. 

Tlit• so11th1•nsh•rn P,h•11:,ion of tlw ln.,:.t nntidi111: cll'scrihcd, 
(:1'~)11,sl!\l:l~, Wy111)11(:lu11!! .n1v,1,1,~ J1,)· Sti,11:M,,,1:1 •,s, 1:11,;))~11.i,shlii). 1.ii Nt,d,;h,, 
H,1,1,1g(: s· Wi:,sl::.. 'l:~b,1 h1b:1,,1,:11,ii:1.g i:lllj;!!t fa~1t,~1ij!l:!li• ! t:hli!:. l\1y1,1o(J\1!li!il~l 
. i:·• ,.,,.,,I: ·'i.·i·,·.·1· ~·11·•1r, i:,··l'i·· ··1,:1•: 111''" !I '1 l! ·1. l1' ·1•:11111•·1' ~.,. !':1,.,,,,,,41·1··, '111'1 l'1, 1 l'·,,:u'11. : :.1•1·,,,,,.ir.,.. .j'·•,•·11·•,..,,,.,1,,,.,:I'·<·.,., • ·Ill''•:· ,,,,,,~~,~ l1', ~, ,~,t'iii,111,~':,,, , 1 ~d1, ), ,, ,, , ,,~, ,,,e .,,, ,~,1 ,, ,,~,,,, ~, ,,~,\1, 1,, ,1;, ,,11i-,,,,,~, 1, ~,n,",,r.i, ,1,,,,,,,, ,t,,~,, ,~ ,.~,, t~~::, ,,1.,,,,,, 

tl11:,l· ti!)() Ul!!dtitil)1i111.p;· .$:t11u(1t:t.l,l'(j· ()l:•1u111,il:,. b~i · l.l()fl111,ib;\1Jr d(1b::1111i1bh1d'; 
'l;'h t.ln;• 111,i:it (1if '"1y1m,(i(:l1(m ~lhitit" tlrn 01,itw1~.ll.li l'ir:111111 Uiti Ut~g~1t 

DNR-00005213 



Sound gliu·inl li1·lrl t'O\'('r~ the l'<·g-1011 so tliiddy tlrnt nn 11tfrmpt 

Im,- 111.'\'II mndt• to work out ddln ih· s:t nu·hir~·. In Towm,11i p 18 
Xot'th, H1111µ;1• 7 West, t•x1m,n11·1·,. nrc· fnirly 11hmulunl 1wil Uw 
"fr1th1 111·t· dippin/,( at low un~k•, rnng-inji( from 5· tu l fi tu 
1111• 11urt h. 011 tlw 1•11,;f fork of Snt-;op Hiwr i11 S1·d ion :"i, Tmn1-

,.hip lH ~orth, H1111g1· .'1 \Y1•sl, Hw ,,trih i" ~mtli 75 \\'P,-,1 

1111d tlw ilip ::.?O ,mutlnn·,d. 11 is pu:,;sihh.· I.hilt 11 .. ludhm syn­

diunl lmugli !l'l'lld" nol'lhw,•,-f 111 sm1tlw11.sl lwlw1·1•11 lh""'I' lw11 

ltwnliti .. :--. 
Struftgruph!f. Tlw folluwiug- strnt.iµ;ruplm· ,we'tiou Im,, lw1·11 

11u·1i;;11 n·il from 1·\ posu n•,., 111·1·11 rring- u ln11g- t lw mitldlc· for~ of 
\Yisl 1ku.h ri n•r. Tlw Im,;,• of t hi,., sPrt iu11 fo,,., in S1·1·t in11 1-i-, 
Town,-hi p l !) :,.;111'tl1, H1-111g·1· !) \\'t·~L 

Wli<llK.\11 llt\'1-:H TIU\'1•:lll',1•:. 

H11Ji.;h j,:n'IJ ,.;lrnt.· 
~:ru1 •hnt~" .... ;ln1,H\u1w , J.'u.i."'U Lu•', 11';"- I l~l• 
Ht'i•WU ::J.rHS :"11DlbfofH• ·•'Oth•J•1·,ttm111·s 

UhU:,..h :.i:rny :i-dtuJ,\ x:unlstuH•', 
_:\Jd:i-,1"'h'~, !!.,·,,.t .... uu-t•-1hJJli• , Fu .. xU 1-••t' 1 '-1 I •, 
•; r:.1J1 -.h,ll,y -..,u1~h.i:t,m1· •••• 
D~u,, 111.t.qy l1uujtu11,,,l ..;.:nnh· ..::~rn i., 
t ;,-,,.'- ..._~tmlJ 1-,,hit,~,, 

:,..11 ud-..Ft~ur- ,;,•ti 11 rp,,[u I••~ 
i-;.,1thl,0101w l Fu::,ii-,~ l .. m·. I:!.;!! 

f ~l"fl,\" .i:~ll111W'luHi> 

,;;i•.,y 1":NIUdy ~ha!•· j 1-'o ... ~,u l,rn !~.:'1t 

T,,1,d 

~Utl 

IUH 

Tu tlw 11111·lh1u:st 111 tlu.· lmrn nill.·y of Q11e11i11lt Hin·r th,: 
urqwr :\lion•Jlt ,I ratn lrn \i• lll'PII foltl.-,t intu 11 slmllmr -\Ylli'li1111I 

lrou,-tli whid1 pitc-lws infand in H 111rrHw11:-.h•1·ly 11ir1.•d ion. :Ui11ot 
folds ,-xii<! utl tlw tla11k.,; o( thi, ,-yrn:lim·. In l-11•<"1.inn 1~. Tnw11-

,_hjp !Ill \'urll1, Uuugv rn "'•·st, ii SIIIHll lrn·ul "i_\'lll'lirn• 111111 anti­
cli111• 1111 n· h, ... :11 fornwd wh1i!>I' ux1·s I 1·Pml 11odlll'n,.I-, nml suutl,-

w,.'.,t, .. IP S1.:1,·tio.11 tt,. '..l\11r1,~hi.p ~~ >;.10:U1.~. ll.1~uu;,,: l.:¾ W1.:i.t • 
....•. i•~/li•lliill 11,~!il Jjj Uui. 1u1t•·11111:!• 1:11' I~. 1•1,n:,,11i,~1:U11,1tp1!1iilll!illi jfo~o11 fl1,,1 
··•••·••·~l!i~1\.ti 111urnh •. 111 .·f!i•~pti .1l?li11,1't.l,11lth.· ·in .. it •11.b,i•t.l1~!•l!1li!.t,111{,1 •ltl1•~i<i,tl,!111,;. .;i\. 

]i~iiil:t e:!~hljj: .. t:ei.•1Ulll:1g·• h1m1. ,,1, ))6!liif •·11·11:·· f:11~: JJ1i)ll,~t• 111lji1t.1it••1,1d,it •01lfo 
.............. , .. · 
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11urth of thl.' Capt so11tl1t·111'ittrly lu t Ill· big hi:ml iu qiwuiult 
Hin•r in tlw ,muthea:-.t lfllllt'h•r of SPdion 0. 'l\iwnsliip ~1 ~orth. 

Rnn/.(t' 1i \V('st. A hlol'k of tl1l• Hoh formaiion lits on tht· 
t•llsh-1·11 siill' of tlw fonlt plam· i11 euntad with tin: upper )Jio­
c•t~IH'. ~trata. En~t of tlw Hoh fa11lt hlock tlw :\lim•t•fll' grnwls 
and sandhtimcs again apJH·nr. Tlw tash·n1 portion of tl11· 
(juenitilt lrufom res(•l'Y,ltiou atfnnb no opportunifas for 1k­

h-rrnining tlw ~tn1durnl conditions of the uppN' ~Iint'PIH' strnt.n. 
~eiu tlw 111011th of (J1wni11lt Rin•r tht· IIJ)}ll'I' ~(i111·1·111· slratn 

:tl'P 1rdl t•xpost•cl. Frnrn a point about one mil1· north 1)f ( 'np1· 

Eli:r.alwth :-.n11tl1 to the 111011th of tht• riwr a tldniled :-.trnti­

grnphie s1•t·t1011 hns hl'<:n 11wus11n•1l. TIil' top nf thi~ "t~diou 

is lnrn1 .. i1 :dong Ou.· slum.· 1101'tl1 or tli1· IHllltlh of tlir l'l\'1'1' 1tntl 
1 lw lm.sP nl tlu.• fault l'u11hwl nortl1 of ('apl~ Eli:.rnhdh. ( Plut1,, 
XX\'I, XXYII. XX\'111 nnd XXIX.) 

T,,p 

~Ernl~· ".:",1,ud,,:t1.1Ut.' 

Sun1b :i-hnJ., 
l 'i,111.::lom(•rut.. , 
sJrnl,Y ~1101h<t1111~• 
t ·••UidoU.h•nll" 
!';ambctull,• '\\' j th l1•nti:1·:r-i: q( ,...,mi.:l•~m,•rot •· 

~UdHliil' ""H1U!"1flUt,• 

:'\I 1, .. U1uu gl'n in-••l 1·on.ulunwrn1 ,, 
tlHriI ~und~t•,m· 
-•nlH!,ltdlH't"H1P ,dll~ );;11'~1· Jwlihh•,.; 

:-!hAII• 

,\1,-(liHm i:-raJ111•,ti ('1,11,:!;l1•1~•••raT1• 

khnl,, 

l-la iul~· •Im J .. 
1i •~u•;:i1uu~•ru1J• 
:-<nlHI) Hhnh· 
t ,rn.~.><~•I)' e,1u~• ,I 1t'la 11•tl 1•• i n:.:.'u mi• n~ t-· 
l'l:md~· slrnl,, . 

~:. 

i" 
I 

:.!'~ 
H 
II 

:.:.u 
1;, 

:\tt•tl:tum ~rninr••1 i·ou,1,.rn~•rn1,, It) 
:-:;1udy tU:1u,1::1-t,inl· wUh ,1,,th1t••:-<,, 1~ 
1111:ll:1" i,:1,lll11\'!:1:1llu!l'l1.j1I , , ,, , , , ,, ,, • , ,, • , .. , ::1 
·lil:ll:•l'll'I:,:· ,ijl,1i11:I,,:,, I,'• • I• I• I•" , • , "' ,, "' '" "'I 1 ,, .. , "I•. , ., ., ,,, ,, ., ., .. i:., 
.(1,:i,,1·1.11.1.,:u·1·11,11'll:I:,:, ,. , . , • , ,... . ,. , ,, ,, , , .• , .. , , , , ,. , .... ,, , . ., 1.~. 
1!:11:11.d:~,t:·1:1,111:1, ... ., , , , .. ,, .. , , ., , , ..... ,. , ., ,, , .. ,. ., ., ., .,. ., ,l 
'*::,~'1::~'Jl:ll;,::Ull,1:~-~~- i::~:i, ,1, I • I \I ,, '" J, i,, ,, ,, •I l '' I ' 1, ,, \I ,1, ,, • ,, ,, ,1 J, ,, I i ,,, I ,, I ,, • I' ,, I I' ,, ~: 

.1!!111,11:l;r 11:1111.li:1 1u11:'1 1,:1111~,, '1:1:1:1d111,,~1 •.. ,, "" ., , • ,,, ,, , , ,, , , , ., , , , , • , , , , :,1 .. 
i:·,,.111111,,.1m,,,.1.:1,1.!1'1, 1, 111111'111 11 r-,1,1' 1'1,1111,,,1,1.11 1,,,,1,11111,,,1111,, ••.•. , , , , • ., .. , :'l:tl 
li!·il11:l:d,111· ~:111111:,11'1:1,, '",•'I'"",, "' ,, ,, ,,,, ,, ' ' "" 11,'1, 
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'JI' I 1.1..,A ffrl~ AREA. 

(i,·ographi,· /)i11frilrntio11. l'ppcr :'llim.·i·m· ,.frnla oukrop 

al -.1·H·l'lll lol'nlil"ii•.~ in tit.:• ricinity of thl! jundion o( ll1t· Jlng-n­

rliid a111l Soh:duek rivt•1·s in ,outlrn1•slt•ru ('hdl11111 Comity in lite 

t·l•11tral portion of Towm,hip ~8 \orth, Hnnge H W1•st. Tiu· 
,·xud t·rmtud houmluril's l'nn ht- onlr appro:<imntcly ili·knninr-d 
its till' uufrrops nn· few in numbl'I". Tlw gr{'-1ttP1' part of the 

cmmtry is ('O\'t'l'l'1I with soil mul umh:rgrowth. It i~ probabk 
tlud only om• area exist)', nml its upproxinmh· 1·011hu·ts han· ht•1·11 

indimttid h,\· brokeu lines on llap A, Plufr IL 

Chnmda of 011Jcrop11. The s11rf1t<'l' out<·i·opi- al'e ('OlifiHl'tl 

c•hiPflJ to low bluffs mi th•· hank:;, of Bog;u:hit'I and ~oll'ilu1·k 
rm·t·,.., 011 thl· Sol,·duek H.in.•r in l:',1•ctim1 Hi, Town,.;hip 28 

Suri Ii, ltn11g1· 1-! \Vr-st., u11t.c·1·ops of stwaly slmk ntul sludy s1111cl• 
"I om• rn·1•u 1· whi(.'h in plrlt't•, an• fos.,ili f l!r1m,,, Thc-1(• 1·x pos11n•-. 

Ill'!" lm·nt.i•il llll lh· h•ft lmnk or I he strNUII in diH\ about hn,h·t'. 

f1·1·I in !wight and t·x:kwl for a dishUH'c of 500 f<•i!t. Tlwy nn· 
1•0\·1.,n,.t 1111,·011for1111Lhly with riv1•1· gruvl'l>i n11d bm1hh,r,,. ,.\ uum~ 

lwr of similar <:~xpmmn•" uukrop on Uognc·hid Hin•r in ~t•diom, 

~7. ~8 1t11d !ti). saute township and nrng1•. They m·1·11r in the 
fcmu of low bluff-; ulong tin• hanks of tlw rin-1• 11ml i·outnin 

11111rim• fmu,il mollm,.·1rn rc•mnim,. 

UthologJ/. Tht• upp,•r :\lin1•l'IJI' ,,Jrntn iu this regiuu n1·t• 

1•11tin•ly of :-;edirncut.nr~- origin 111Hl w1·n· clcp1111ih•1l in n mnl'i1w 
1·111hn,v1m·nt. Tlwy 1·u11sist nf i;u.ml,dom•e;, ,-imly ;.niulstuiw" 1t11tl 
i-nndy i<lmfo;,.. The stHHl!'tom, ii- n•r~· c·ompnd, 1m:di11m /.(l'l\i1wd 

and wlwn 1mwt•atlic•red of light grny cnlor. It j,.. hnrd and re­

si;,hrnt tu wenthning. 'l'hl: .:lmk•s 1Lr<· of 1L brownish g1·n.\· <·olor. 
sumPwhnt m1vo;iw• 11ml Wl·,itlwr in n11µ;11lnt frngtm·nh. Tlw_y 11r1• 

1101 hurd, 1ml rnthe1· t.1111gh. 01•1•u,;imml gnH·dly or gritty bty· 
n,, nr l1•ni;t•i; nr1.· inh•rhedd1•1I. Tlw lhirkllt>,;,; hu,, not lwt'II 

l!!.l!.ll,11t.l:Y dt!tl,!ll'l!ljJ111:i1!1 b11!: '~·Pfr11m,1i,l:i)tlf::l!lil l!lf h!lU,I: 1,~ou f~!t1t,. 
1I~l1t! 11t;r1t,t11. 1t,lii,111.1.111t1 ,11,:1iy 111,~~"··d.if,lil, H1,1 t.l111t Yl'h1111~~.,v11m 1,i:s:J~.11li,1lNi,11 

1111n;,v bi:! 111:~in 111lim111 thti id•.rlir1 btu1k11• 111,,)t• •~niiik l:1:111 1:,1r t.v.i1,1IV1,i €1:1,it, 11,l! 
l'l 11~11'.1t;.l,\Jil'J .(ljl,lil b(! lill!l~,lillll:l:l!I' M l'tllY i,11,11 1,,11~.(ll~. ~r11~i ll1,at,1n•iidlii do 

,. ' 'I'· . 'I. '·;,. '·, ·11 1· ·'•· .. ,, :;i.!, : .... ,;, ·,··: .,. :· ·,. ·•t'· .,t,··:1,.': ,,. 1··· ,·,. ··11•····· ..... ·,, ,: . · ... :,., .. : ..... ,,. ····11 I lhl, tlH,,) 1111 w ,l,(l,. :tH:,(,1,.1,(111 111,1 1,11,J pa,I, ,,1.U,I, ,!Ji, ,111.1,1,: :h)'1 (,IIIJ,ll!l,.illh .. U1,,,,s 
no 1fot1iiil~id ij(:!(itidlli!! ,,f'' th(! €\11i11hlti ◄il'III h11.~l(,1. 'h(l~il'I n11,,d,,, 
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t•un: x:,:TI!l 

Fwem: A.-U11pe1· 11.liocene Sand11to111-;;; L,cK1ld11g South F1•om Cape 
Eli1ahetb Toward Quenlult Rivet\ 

Fl!il'.tH: B.-t:1)J)er Mio<:ene Shale l..ooklt1g 1\'.c11·t11 Frnm POilll Gn>cn• 
ville Towai-d11 Quenlult Ulver. 
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or th•~-'l' till' mo;;t l'IIIIUmlll ,;pcei1-, IHI' tipix,da alb11ria. s1~i1tul1, 
,·,dilifm·mii. Chrlfsodo1111u i111p,·ruli11. Chimw 1rn·uriJJ. (.'l,fo,w 

m1·cl.·i1111tw1 111111 l'oldio ,,,, rig(II u. 

Ouh·rop,; nf gra11udiorit.• nre t•:-ipo,1·d ut llu.· ).urforl' 1d 1111rn_,. 
puinl" iu t lw \\ 1•,-ti·r11 font hill, nf !:In.• (. '1l~n11!1",, Tiu.:,· w,.•n: in 

pn rt foruwd at ur rwu r I 111- du .... 1· of I.I II' ,J ura~sk jJPl'irnl am I i11 

pn 1·! c lt!l'i ng- I 111.· !ill ,·1· purl ion of t lw :\I im·1·w.· q11wh. Th,_. ful'lllt'I' 

h;1 n• 111•,•11 de~1·1·ilwd a, tlw 1111l,:x g-t·aurnlinrih·-.. Tlw lat b .. r a IT 

•:xpo-.,•d in 1•n,.;h•rn l(ing t 'ouuly in th,_. ,·nlhiy of :--noq11alm11· 

Hin·r. Tiu· hill,. h..twe1:n tl1,· u,irth 11ml ,.outl1 fork;. of !-inn· 
q111d111ii• Hin·r ,u·t: lnrgd_r 1.•0111po,.,:d of ~1·aiu1diorih:s wliidi nn: 

i11tt'n,;1 n· i111.l.1 a , .. 1·i.-, of cprnrt;i:ih·,- and ,-d1i .. 1 ~ of pr1•,.111111thh: 
Pllt'ly ::\I1•,-n;mi1• aw•, !'iimil:u· r1wk,- 1-xisl lo I lw .;uutli of th,· 

,outh fork of S11oc1wdmi1.· Hin•r 11, fa I" as 1111' 1·n•st of tlu· divid,· 
with { 'edar Hin!!'. Aloug tlw w:lll of ( \•1lnr H:n·1· \"nlil'y llw 

gnmodi111·it,,,. 111"1• c11pp"d hy tf,rn·-. nf arnl1·-.ill· awl t!,,,m,-il, ,,l 
I II IT nf ,:1mnurn,,, I hi(·k,wss. E:,qm1-11 r,~,_ of gmnodiorih• 1iee11 r 

alnm;-;I 1·w1tim1ou:-.l.i. fru111 North Bend t-1l,.h-rly to tlw cr1,,t ol' 
111" Ca-.1·m 11· :Um111t II i11 s. '\ 1·:1 r t In· I wndwo 11•1•;. <1f Snoq 1111 lrni, · 
,rn,1 ( 'cliHr rinr, !lie graw1iliuri1,_.,.. han· li1•PO sl111li1•d 1md mnp 

pe1I by th,, l', S. <itologin1I Surn·.,· mu! 1u·t· 1lt.·~ignak1I i11 th,.· 
S11n11u1tlmi1• Polio th till' S1mrp1nl111i1• grauodiorifr.• Tl1t•.• nn· 
lidi1•v,·d lo lw of lah· )li11n:H1• agt·. 011 I Ii,· hnsi, of ,-tmlii·s 11uult' 

in 1-lrnl 1·1·girn1 uud 011 tlw fud Hud an·HI PXJW"lll'i'" of 1l1t• -.:u,i.· 
for11mtion ,·,111 ht• I rn1·Pd e1111 I inuonsly from 1.111• ho1'1h:1· of tla• 

S11nqualmi1• Folio Wt•" h·rl,r to 1111· j 1111d ion of the ,-,111 t 11 1tt1d 
rni1ldk forki; of Sn0<11.mh11il' Hiv1•r, tlw gnrnrnlioril1·s of I hi,­

r1·gi1111 /1. I'!' r1•w• rdwl It, 11f llJ)JH·t· :\1 im•1.·lh· Hgt· II 1111 H part of t lw 
S11rn111:1lrnil' gr:11111,linrih·. 

A tide! 1·xn111i1rnli1111 of tlit• µ;r,rnotliorih• ~huw.~ a t•1111sidt•1·nlil1· 

k1,.tiii~t,fa,1n,.:··I1i 1~,,~1:,1.i1/1i .. ,111.,.,1.d••.·i,i1l111~ii'11li .• 1;1111i!1ii111!1,1ijij~i11,, ... ·• •j1;~~;~,·•·•·wu~:1,1,J,~1Ji1~,• 
. bl•··•l'1•II ,1·1 •t• · .. : ··,•:,,;t•si:o,,·····(il•· •1· ...... •· ,··,··:,,·1;1····1•l'••••·•·•J,·11 ·,,, ... ,· ......... ,:•1 ·: 1•· • 'I i,•1\i..'.'.,. . ..•. , ... :,.. ' ...... I'·: .•· ....... ... •~· ..... ·•11cal1(,, . ...... :.·.·. ,1.:,i· I,,, ,,.,JI ◄ , .·UUl,,,,,.:,,,,,n,, 1,1,ibl ·W.:1•:),~,· ti.IC:, j:.(!ill,llmlb. ••· ~ .. 1,.~i~i: 

l1,11:.1,i:i-i1,•1111. ii; 1•1:· ,:1!:!l,t.1•1•~~' i!~!i•f~.f iil· i11j!j•i,,1i·· . tb\:i•. •11111,lill(!''fi. \ i:1,•• t;l,~;• )~i,.~bjHtl;, ..• 
-~~;ii1~~•:;'.•':••'.'.''':':::"';""''''''';''";t•1111~1:;;' ':''~"11:1~,1,1~'', ' :,;I , , , : , ', ' , , , , , ~~•~--~~•i'""""~~~~~•~~~----~~:,~~~~~~~~~~~~~~~:,:,:,:,:,:,:,:,:,:,:,~"'i'i'i'i: i'ffff:i:l:,::,:,:,:,fff" "I:: 1:::::::::::: 111111:::: 1,1,: ffffiwi'!',',':::,fflf!,fff))ffi+i'!'i, 

... ,:· ·• ·•,l;l,11 Ml,,,. J.~·:·••'· I,.· 11,11,:1, . ~:.11:I jll11:1o,,. ll'i · li:, ,, lj,1i.h,j;l,1l!):1i'ii'!:b\• •1ii,,,U,,i:ii,::. ·•!!'I;, .. 11,,: l!.'/111:.1.!.j:l,(il,ii1i:l:.·· 111ii:~~i1,1,1• 1,. 

N◄:lt 1,'llil.. 11,:11.:11:I:, 
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.!t8~ H11lltti11 Xo. /./, Wtt.,/tington Gcologirnl .~·11m·11 

wit!, tlw cwi·rlying :-.c•hisb nml <Juarb:ifri;, ,\wny from tlw l'Oll­

tart the rork pos:;csst·, tL somcwlrnt uniform duu·11dl!1-. It i-. 

nwdium gmiiw,I untl 1·0111pm,l1d of biotih- and hornhlernk with 
plngiodasf' and minor 11111ou11ts of qunrtx. f'nd••r tlw rnirrost•opc· 

the rm·k is :-t't!ll to lw l,trgt'ly <'OIIIJ)OMicl nf plagiodnsi• of thl' 
olig1lC'lnst• rn.ril'ty and biutik. Odhod1tlil' j;,; preiwnt in :;ubor­
cli111dc tLlllOllllts. tJuarh: j,, dl•itr 1rnd g·l":,:;y and fornis 011 the 

a,·cl'llgt about l0'./1 of tlit tohtl eonh-11t of tin· rork. Gret•II 

hornhlmdt• is fairlv alnmdnut hut subonlinnk in 11111ou11t to hio-•. 
t itti. Smllll prii,;ms of npntitc and occ•ni,:iounl ('l'.vstals of titn-
nih- nre often pm;t•nt. E:m.•pt ~·ht·n undul,v t·:xpoi!t!d to Wl'ntlll'r• 
i11g tlu• rock ,as n wl10l1~ is c•otnpar:.diwly f1·,.•sh. 

Geographic Dif,tribution, 

In t•11stc:ru Snoho111i "Ii, King mul Piett·t· t·ouut j.,_,i; 1 hl't'1• 11 i-,, 

t·xknsin· lll','lllnululious of ln\'n and tuff r1~si ing IIIH'OUfor1111tbly 
upon oldti- q1mrt1.ih•s, sd1ish, 1L111I gi-1uwdioril·t)ll, ns \Wll rt, th(' 
l•:1)('1'111' llll!I Oligm;cn,• M••li11w11lnry formnl'ious nf n, ... ensh!l'11 

portion of th1• Pugt•t Smmd lfosi11. Tlw_r 1u·1·01111t i11 pn.1'1. foi• 
tlw ;;01111•wlmt sft•t•p 1.•S('lll'J11111•nts nlung llw WPstnu foothills of 

I lw ( 'n11c·wh• :\Jm111h1i11s. In Ki111( C'o1111t y 1111• 1•st u,uim• Nm·1•m· 
dt·posit-. uuh·rup iu 11t·11rly ,di l"lu· ri\'PI' nuil r1·cd, 1•1m.vo11,. 1v, 

far 1-•1u,I its t Iii· w1~:-.l.t~1·11 1·M·:u•p1m•n t uf I he: Cn:.t·aclt•,- \Ii· I 11'1'1· t lw,\ 

cli,.,npJwiti- h1•1w11.lh 1111' ln\'n,, and tuffs. 'l'lii~ 1•011bu·t .,:,:h•111I" 

frurn 1•'11 II ( 'it_v ;;outlwl'ly 11lo11g H1lµ;i11/.{ Hiwt· to H1t1'IIP'>f!J11 11ml 

I lw1u·1! rtluug tlw ;\'m·tlwrn Pru·itit· l1nilw1ay lu En11111dnw nnd 
( ',ll'hon Uin•r. lh·-.idunl pntd1e,, of luva uerm· in 111a11y pln<•e,­

to tlw Wt•t-,t uf tlw c-ontnet. Tiu.· 11m·thl!l'll l1mu11l11.ry uf thi.,, ml•• 
nlllic 1u·t·n ~::demi.-: from I-ht• town of S11m1u11lmil• wuth1.•11,;hirly 
along tlw l·11,;t wnll of ~11rn1mtlmil• Yalll:_Y lo t·lw fool uf H1dth·· 
,mnk{• L1:clg1• 111:nr tlw town of ( 't•dllr Falls and tlwm·c up tlw 

nod he1·11 ,i1lt• of <'t·dn l' Hi \'c r \' al le)'. Si111i In 1' In\' as 1t n• ~·x prn•1·d 
011 tlw so11lh shit· uf Skykomish Ynllcy in ~11ohomi•1J1 ( 'ounty n,-, 

for us th<' l'It:-;h•rn 11111 rgi11 of tin• Pugd ~mmd lfasi 11. In sou th-

1·r11 Pi,•r<·1· 1md in J .c•wi .. co1111t.i1•,. tl11• ln,·n~ H n· 1~xpo"cd to the 
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Tht' 'J'atim"lJ Furmatiw111 of lrf.Ytm; lrfltlifogton ~3!i 

-.out lnn:,;t nrnl II n· ,;orndin11',. ditlkult to "'qmmh- from tht~ Eo­
t'l'mi volcuni,· tl.mn, (.'i>}ll'('rnlly in 11mKt' ar(!tll'i "ht•)'{! gl1t('i1d de--· 
posit;;; nn• ◄:-xh•n,in•. 

Lithology. 

H:u1•k 1·x prn,Url':. 1u·1· ufti·n 1·~liibih-1t i11 tlu• mgg1·il 111111 sfr••p 
,. Ii If~ along t Ill• t'llll yon:. of 1111' 1·i \'1•rs 1111d t'l'l•t•ks fluwi llµ' 'A'<•:jfrrly 

through tlw ( '1tsl'1ulc,-, Tiu.• hn:.nl portiou uf !"ht• foru1atin11 lllll.V 

lw !it'Pll in tlw 11mall en•t..:k~ om· milt• ><outh of :\'ort!t H1!111L Grau­

odiorik,; 11ml qunrtzih,i,, form tlw ouh-rnp"' up tu d1•\'1d.ion,- ur 
approximntd.v HOO f<1(1t. a.\hm·e tli1i gr,u1t1tliorih•,; 11r1• How.-. nf 
h,ully nltN·1•1I b11i-fr umk:,ik. Tiu· lowt'I' tlm,·,, 1lr1.· ,,um1•wh,II 

pnrphyrit.ir althuu~h tht• <'r.v,;tnl,; nrt• u"'nnll., s1111tll. .\ 111i-
1•ros1·opii:· 1•xnrninntio11 ,,f Hw fni;,;ht•r nuth:ri,d ~how;, till• 1m·~­
•·1H•t• o( lmsil' lnhrmlorih- togdl11·r with 1111gih> ,m,l 111i11m· 
amm111ti; of l10rnhh.·11d1•, Tl11· higlwr flow,; Pxpo,.1•,I in tht ridw• 
ort·ur 011 Hw lnp of Hutth•,,1mkr l.~·,lgv 1011I nn• pitl'l1ing to th~.· 
,outhW('"' nl llll 1111gl1· or :m Tlwy l"lllll-((' in dw r1u·kr fro,11 

,1 ''l'Kl<"lllm· rm·k to II lllll"""''-' ugglo1111.•r:1h•. Tlw :<t•n•rnl pl1a~,·-~ 
nr<• i11h•rh1•,hkd ,_1,; 1111111.I,. of \'llr_ving thiekn,,,.:-., Ex,·ellt•11t out 

t·rup;; of tlw lnta,- n111y lw ohxl'l'Ytd in tlw (·1u1_yon of ( '(•.la1· 
HiH•J· h1•ltrn c .. i1111· Lukl'. Tlu.•y Hl'I' nlsu pikhing- to I h1• .. uuH,-

1\l'sl ,rntl Ce1lur Hin•!' bus l'Ut 1lmn1 cliii.gcurnlly m'!'nss thl.' :-.I rik1·. 

Ai tht• ,..it..• of th,· !1(•1\· ( 't•d1t1· Ui\·1·1· ,huu ,·xti1n·nti11n,, huY,· hf•Pn 

11md1.: ,uul lht• ill'lail1•d t•h:u·nd.P1· of tlw i-,wh 11111,v lw ,:hufa·1l. 

Th" rm•ks 11"o <•xphsed t·un:.isl uf lirw g1·1tiru-tl 1t11tl,,,.jtps iut.·r­
l'alnh·d with di,Jindly lwd<h-11 fiih' grnim·d hlui.!,h grn_v rnlea11it· 

ash. TII(' md1 hnndli \'1u·_Y i11 l'O!trl'iem,,;,s of gl'llin nncl ofhin 1·011-

tai11 snrnll pi1•1•p» nf 1n1rnin·. Thid, h1rn,J,; of tuff 11n: pre,-l·nt 
,rhieh eontai11 1111gulnr frng11wuh nf p11111in•, wsi(•tll11r 111,·11. finl' 

grnirwd, tlenN1: gln,.sy 1t111h•>1ih• log"t h,·r with frngrm·nt,. of <·ar­
honizt•1I woml. lu tl11· lit•tlt-kd luffs or dnys fo,,,.il h.·n,·t·s nr,· iu 

p.liMt!ili!l ltbUl:1idi,11li'';·· lb• .U111 · ,1bi,iMi!!!1,1•··~l;f'•]il1'i1.1111~1il'i1•\~I· i',11~1 .,l,11.~i1~1,, ... 1~t(i. iii~ 
· th~i · 111,1,tl,tlr1;•· 1>1 •. ,,,11idij1· • 1u~1111iU11; .. · 1'1''11,,1;), ···"1~11:ii,11:··•··i 1iit~1• 1~1:1,,,1:,11t~i!'I •.• ,i!i lh·.• 1 ig1,11,t .. 
·•.l!l1l1):l(i1ll ·.t:uft'.'~ .. \lr'hii!:h' .j:,,1,•11 .1ii:1!:ll:b~1:i !1!11i11fl)1 .. li\lllf1i;.!:1:111.t1,1, •lUid• ··1v1•il,j!iijli ,, .•. 

~hi~l,l'I,(!$:~ l,1f l'li .. llil't,, f:. 1. ,,,:10,, ,€1:!ii1l,,. 
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!!3+ Hufldiu So. Id. Washingto11 (ieuwgicol Surn·il 

Dl·h1iled L'Xmni11 at ions wen· uot m11l1•rhkl'l1 un tlH• w1!sh•rn 

,lopes of tfo'. Cnsc•n1h·s lmt from sud1 nh;;c•rvntions u,1, "'N~· nmd1• 

;dong thl' cm1yoni, uf "rhih- nnrl Green riv11rs tlw lavm; and tuff s 
O<'<'lll' 11s gl'lltlt' folds i:tll nf which 1ll't: tn·uding 11orHnn•1,;t 1uul 

,outhcm,t, Along tlw wt•sh~m margin of tlw larn ei,;t·nrpnu'.ut 

tl1t•l'(• i, somt• (•vidPnre of c·omplcx mnl repeated faulting p1,1.rulh·l 

lo tht' ('ontud. Till' ,liffor,mtinl n•sishmrc- to L'rosion of thl' 
lllmi- it:,:; c•omp1rn'ii with tilt' softer Eocene st•dirn(•nhu-it•i,; i!, in 
pnd rc:'!ponsihlt• fot· tht• nhmpt. anrl sonwwlmt limmr lcrminn­

tion of the wrsh~rn hor<lt>I' of the foothills of the Casrad(•s. 
On tl1t• south side of the ridge exb:•mling from North n .. utl 

t.o ~1·wt•nr:,tlt· nuuwrous inh-11:,:;iv1• <like-!! O(!l'lll' rut.ting t}w Em•em• 
.,,~di11w11t,u·11~s. This i.s t•.t1pt•t·iully trrw lwtwcm Hnging Hin•r 
uml hr.nqunh Crci1.•k. It i-: pm,,.ihle thnt tlwtw dikes may have 
httl'll fo<~ll'rs to lava tlows in that region whid1 l;;m:t >1inec hel'n 
1·t•moni<I by (•rol'dou. Tlui unin ;,. t hiekly co,·ti rt•tl wit Ii 1lt•posit,: 
nf ghwia.1 drift a11d it mny he that rt•sidm•th, of htnt nn· prtis\•nt 
1d1ich l111vt• uot H"' yt•t het·n ohi.1:rn•cl he1·nus" of the drift. 

Corre I atio n. 

The <:ontact hehH!1~n the lav1t :<.erit:!:'I aud tlw uutl<•dyi11g 

granodiorit('S iu Sno<1ualmie \'nlley fa one of unconformit:~,. ra.tlwr 
thnn intrusion. The !ilUlte 1•ornlition t~Xi!4ts with rt•srH:d to t.he 
E.m:1•1w si:diuwntnriei; tmd the lnvus nt Durhnm. Knnnskat 1.md 
Enuntd!lw. '1'111.• fo.,·n. jjt•rit•i1 m, 1.•x:po,;t:d ut thl' uhon: localities 
when trnc~ed £ia..tl'dy, directly ('Oflll('d,; 'l\·ith the Keet•he1u1, ,·ol-
1·1mk Kt'l'i1~!';, ns 1.•xpo,;1•(1 11.Jong the C1u;cade <livid<· in tht> Sno-
1prn.lmi(' Polio. The luvns ns mnppi~d in this folio lmve ht•t•n 1fo­

s<•ribt~d hy Dr. H. 0. Smith ns of uppn llio<'l'Ill' age und wtire 

l'l•gnrdt•cl hy him N.11 oliler th1m t.lw Snmiunlmie gr11nodiorit.1~. 
'l'lu: gmnmliorih• ii. dt•s1'.ribed tltl bl'ing inlrm,i,·1~ into at h·md. n 

piu;t qf the KeedidulS r,m111~tiau1. 
'l~l,1f! h1. ll'!lll jf1i,fe~r1,~d t.t1 h1 t.hi.!!! 1ie't'(ltt .1t111 ,>ti,:,,1.ri~h,;g 11.li,1,.g t:ht1 

"'e,11:t~1111;1. t,i;;uMt, 1~f 'Mui, (:l,t11,1a1;l:1,, lH()1ti:d:11~b111 .. 1i11e ·d:t•11ci.1~lb1!◄ I ·1~11 U1ti 

.1-)~hl'll~dhliw ~,0;)11lll.~hi: $(!1:!I~!~.. .n, IN ])C!IJl!!iih.fo tli11t tl1l!J," 1u1,,,t l)t) 1'11. 
j)1~tt•• t,lit1 ecj11J:ivi~l~1~t.•c>.f ~:11,~· K,11ll(l!llil1h1s,·.,.t()l'lll,1t1id1:,;. 'F'l1~1 p,:111,,,u,dit,r· 
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'l'he 1'atiar,q Fornuction& of Wnteni W nshingtm1 !lS5 

iks south nf Sort.h }foucl 1u·t'. uot int rnsiw into tlu: E1111mdnw 
\'Oknnics but th:• lnvnil ns t•:xpo.!!Nl tlitir{'. mny lit• till' t~p1ivnlt•nt 
of tlu• upp,'r portion of I.hi.~ K1.•1:i<:hdus formittion 11:- cxpost•d m·111· 

I lw sunmiit of t lie Cnst·ndt•Ji. Tlu•l't• <liws not s1•t•m to hit ,rny e,·i­
dt•m·1.• at prcilcnt to w1trrant it tlirt!d <·orrcl.itiun of the l•:nmu~ 
dnw wtknnic ,icrics with tht• Keedidu~ fonuntion ulthough tlwy 
arc probnbly in part <!qnivnlt:nt. 
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('H.\PTER \'l. 

PLEISTm 'E:"\ I·~ F( )R:\L\TIO~S. 

HE:'\1'JHAL STATEMENT. 

D<•pollits of Pl<'isto<·t•nc agl' nl'l' wdl tlndopt•il Ill v;e:;te1·11 

\\'nshingtmi. Tlwy <·ousist of glaciul drift, fo:-.l',iliforou .. muri11t: 
smuls, !'lays nnd g-r,m•ls, old str1m111 grards nml sands, l'l't't•nt 

:.trt•nm Rllul'inl dt•posib. anti ~1md-bnr Mid folnl tfot <foposih. 
For Jllll')JOSt'1' of 1111ipping, as we-II 11s dist•nssion, tlwst' deposit:-. 
lrn,'P lwcn ,livid(~(! into two hroncl gTOUJh, 1rn1111'l.r, ghwinl mu· 
r11i11it· 1foposit>1 lllltl terr1u•1.• dcposilll. 

GLACIAL m..:P0811'8. 

•rn:m1tAl, l':l'fKrN),rn):'L 

lu this i·epol'f nu :ittempt lms l1t•t·11 mad,• tu .. tudy iu d1·tuil 
tlw ghwi,d 1kpu,,jt,., of 1.n•sh·rn \Vnshi11gto11 ,•xt'l'pt in 11 gl•m·rnl 

WIL,V tu noh· thl•ir ilii,lrilmlion. l'usdul alh·11tiu11 Im!! h1·1·n giv,~11 

to lh◄• ghu·inl ,pw!ition hy llailt!'y \Villis* m11I ,L H. Brl'l":.i:•"". 
Till.• f.(l'llt•ralizn tim1 lwrt• st'I forth is hagely a x11111m11-ry of I ltt•i 1· 

work. 

On t lw g1:ologil· mnp !lc<·ornJmn_riug· this n•port glacial dl•­
poi;iti- linve lwm mnpp<'d only 'l'<'lwn it w11s impossible to delt1r­
min(• tfw prolmhk• mdm·t• of the 1mdedying forumtiuns. ( Plnh,,, 

11. II I nm! IV.) 'l'h~~ ('Onhu·t lirws ns drnvm to limit ti~ honml· 

itri~•s uf lhl' drift in r1:ulity n·pre:,11.•nt the boundnrics bdwt•1..•u 

tlm,w 11r1·ns wl1id1 Rn· l'OH~l'l'<l with drift w hert' the mulerl_ving­
lwfl rm·k i,i unknown lllHI t ho!'o(t drift C'owred ,u-cni; 111·h<'r<' tlHi 

mulerlying fon111Ltious n l't• known. 

BtXU:IlAPHJC l•l:':-'l'UIBl "l'HJ:\'. 

Dl•poi;it" of gliu•inl origin m:t·upy n l"r~· pilrt of tlw Pugl•t 
Sound Da:1in, tlw nurt.li nlHI south lmrch•r,1 of tht Ol_vmpit· Pc11i11-

1mla. and tlw north portion of l.hc G1·nyx Hnrlmr n•gion. Out• 

• 'fa,·om11 1,•,.11,) No. ::.~. I\ 8. G<',..lock11I )<un·1•y vim;. 
•• UullNln ;l;o, H, W1uol1lnjt'Hlll G1•ulo1rleal /1;11nt\f, wt::. 
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Mloeeue 17~ormatlons tu, 
:'llm'tb of Caue EUzabetll, 

It-Point Orenvllle, SllowinJ.?: BasaH1, on Beach 

XXIX 

Aloni; 
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!:U.O Jju/lftifl So. J.J. JJ'u,1lliugt1m Grnfogk11I Sun.•i•y 

t.o ,(rain iutu it. Grc11t deltas Wl'l"(' <kvi:lopt•d 1111 iti; nmr~iu. 
'l'lwM• grtuhmlly 1•xh•111lt•1l out into tlw lnke. Tlw ,;cdin11'11t,1 luid 

dmn1 w<:n~ dmrnckrized h_v l'rns;,;-hl'.tlding. r!timith·ly tlu: iel• 

rdrl·nh-d suffirit•ntly t.o tlw north to allow till' wnh•rs of tlw lukt• 
to ilrnin f.u till' Ut'l"tUl through tl11.1 Strnit or .Juuu dt• Fm•,t. Tlw 
St1'11it of ,f 111111 tit• f'IIM hud ib.df hcit.•n tilled with it'1' during !he 

rmilimum rxtent of glneintion. Tlw pre~(•ut topogrnphi<· fon­

tun•, of tlw Sound mn: tlwir origin hLrgel) to th1.• t·o11tliticms 
wliit·h prl·v:tik•d during Pleistormt· glnri1ttio11. Tlw ti11w int1•r­

rnl during %-hirh thiis last it•e ficlfl ndrnnrl'd auil l'l•tn•1lkd !ms 
hl'1.·n h-rm,•d the \'a!'thon ghu·inl t!pc)('h. 

1t is t.houglit tlml till' Pugd Sound h,1.;in luul h,·t·n lmn·l'l·d 
from iti;. form('r (•h.•\·11h'.d position to nNu'ly itl', prc-wul i-il•,·alimt 

1l11ring the tiuw of nm:dmttm rn~hun glnciatiun. .\fh•r tiu• it·1• 

luul t•ntirely rt•trcnh•il tht• l'l•gim1 j,. lwlit•,·ed tu l111n• lm.111 ,mh• 
ml'rw.•d !:l50 ft•<it 11111rt•. l.1ltcr it wn,, ng11i11 rt•-l'll'rnh·il to 1111· 

p rox inmtd_y its pn•st'nt pm,i lin11. Tlw t>vitl1·1u-1.• for t hi:-1 i.'S t 111• 
m·1·11 n•m•p of 1·lcva h•rl hendu.•s eo11 tuin ing nmri11p islwli,-. 

Tiu• lnh:1>t din,.truphi1· 1mn·1.:mc11t e1msish•il of a slight d1•\11·· 

I ion of pl'1·lmp,; tw1_•11ty f1•t•t nhm·t• .. ell h•\·1•l su a,-; to prmh1t•c 

m1·k 1·11t h·rrn1·1.•s nml dq,o,;jf., of m111·iiw mulhH«'Hll r<·lll1lins 111-; 

1U11_v ht· !-!l'('II nt tlw 1•11trmwP to th,· Hn·uwrton s"''.'' Y:trd 1rnd 
ut ,\lki Poiut in 81•14ttl1•. Th1•s1• mari1w 1k•po,;it;. will lw dis~ 
,•u,-s1•il uml1·r lh1· 111nrim· phn,.;1• o( 'I'<•n·iu·,. Depo~its 1rhid1 j,., tn 
follow. 

l' 111kr tlw g1:111:1·11 J h-r111, tt•t·rm·ti ,lqmsit.l<, for flUl'pnsp,; nf 

1·011,·1•11it•m·t' i11 nmppinj(, nn· i11eludt•<I nil cl1•pmdls. of Pl,•isto­
t·1•11t· i~gt• 1.·:H·t·pi ing tho,;1_• uf ddini h~ gl,u•inl ol'igin. 11utc im­

port uni nnmng tht~s,• ,u·t• olcl thniatilc dt•imsits uf Pleistm·1•11e 
n~c. l't;t't•nt nll1ninl 1h·pu;;its. pr111h1ets of roc·k fh:eny whid1 1u·1i 
still in phu·,:•. smul d11m•,;. 111ari1w lwm·h d1•poxit11, nml tidnl f111t 
mml,;, Tlu•s,• will 111• di·,!'rilw,I in tlll' 11r1ln just rd1·rretl to. 
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!B~ /folfotiri So. U, Wtuhington (kologh·al Sun.'l'!f 

from thi,, purti<·nlar rt>ginn unclt·r considt•ratinn the pre-Pleisto• 
cc-m~ ,,urfm·~~ v.ould t'xi,;t lurgdy lll'low sen h•wl. l(•1wing mimer• 

uus roek islund:- off o. shnl'(i nppruximntdy tw1:nty mil1:1; t•1u;t 

of tlw 111·1:s1:11t shon1 lint:. 
~l•fl.rlv all of tht:' urea inrolwd ,11 thli Q1wni11ll Indiun Ile~<·r-.. 

rnliou nnil thnt pnrt of Grnys Httrbol' County W(•st of Hnmp-
tulips River south of Grnys Iforbor is c·0111posetl of the!'ie mn­
t.erials. Their h11se is ,dmost entirdy below 8Nl l('vd. These 
same ilt•po~its 1:xtend en.11h•rly from Grayi-i }IH.rhor nnd n~11t•cr 

O\'cr much of th(.l lll't'll. in the VR.lfoys. of Wishk:di and Wynoodwc 

1·iwrs. In c•astem Grn.vs Hnrbo1· mul )fo,mn counties they nre 
rc-plnrNl hy ~1·awls nnrl ;,ands of {]irect ghwinl origin. 

Along th1• shor1•-. of ,viH,qm nm.I Sho:tlwufrr lui.y,; tlwr1~ a1·1, 

diffs J'ungiug fro111 50 to ~Oil l't.·d iu dev.1tion nbon• s1·n h•v1•l, 
('11mpoM•d of ;;oft. inc·oherent yellowish hwwn smuJ,., grnvds, 
nml d,tys. 'l'lwy an• l'S}ll'ciull_v 111·omi1lf'nt iu tlw Yiciuity of 
HtlJ Cenh•r, Nem11h Ri,·c1· 1,i.ml 1.ong Isl,md. Simil111· ,h.•posit. .. 
Y(•IJ<•"r 1ffN 11 l,.Lrgc· p,u·t of the wonilt·d <·rnmh-)· in the lnw ,u·1•11,i 

of Padfic County. On lfo: north hunk of ('oluml1iu lti,01:1· ut the 

town of Ilwfl.t~o, horizout11l lwds of tlu:;;c depoxib:1 mn.v he seen 
n,sting uneonfommhJy upon thti upturm~◄ l 1,trntu of tlw lower 

:\lioet•m'. Ikposih, of thl! Hfl.Hte nnt11re re:'!t upon t.he Eoec:m! 

l11nli; nml s1uul:1tm1es i11 the• \'it•inity of Grays U11_v and l'astwnrd 

into '\'nlikiulrnm ('mmt_:r. 
111 tlw ('mdib lln:,in. theM' dcposihi occur !Hi terraces nlong 

tlw st r•.·ums ••nteri11g C'm•,lih: Hin•r. Tlwy ge11erall_v lls;,unw a 
horizontnl p1>sit-ion. E:,;t'dh.•11t t 0 xpo1H11·t•s uniy ht• 111.'l'll immerli­
ut.dy south of Cnsth· Hork untl ,.Jong the riwr mul rnilwu.,v 
t·uts mirthwn.rd from that point towttr<l!I Ok-qutL. \Vhl:'r('Wr 
tht~ pn~Pl•·isto,·ene topogr"ph,v W!ll'I <"ompm1e<l larh.rd_v of hu­
saltil' 1·m~ks, angular frugnwnb «:1f i-uch m11tc-rial e11for into 
the composition of the Plt•istoct•UE• dt~posit.s. In the r1~ilr0tul 

c:tU:1: •. l,t1lwee11 (1111,l!lf.le ,~(li(lk• /1t,,d 1~01.11~! ,~u.1111 i~:tl 1iii4il11c:m.111 j:.1111d;llli.111e1;1111 
,,,I!· i•l'·1l:. i:,.•1· .. ·,i·· : .•.. ,.,:: ··11· ·11••· ,·· . 'I ··11 . ' 1 ···' ·, ... ·1·•·1 .... ,. •I: .. , :1: . '"I·, ··t· 11 ' f . I ,,,, ,., · 1,11r III n, .. , (H,€1.,.lf,. . ,. ,e:se .. 1:IL\l!t ~ii!( .. 11: t1 ,~ ... S(.~1!)~1 .. (:.· 4.ij. 11- :l: .. :l,$1i,eq·Ul: 
111,~•' •.a·····•111 •· ,,,.·n·--··· • ,,, • ..... : · •·•·.... i····· · · · ,··1' :,. 1·,. · · ·•· " · · · I t • ·,: . ai, U:1.,,.. , · t;., ,,,.l!f, (.,.~l,Hl:mi.t:,h,il:1 11:0!W~!,Vl'!F', t:.1,111 . , •. 9'1: UI 1:()ilOj:I:' ::O 

()ll(!i\JI• i11 n~rlil~td,,i· 11J!11,,p111!il bJio1,Its r1dx,11f wH,h .,,.1ub, .1-~:1d ri,;e1~ 
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grnn•l;1, -.howi11µ; t•n11d11sird~· that tlwy lm\'t• ht•t•n tl1•1·in·d from 

uld 1"1.){•k nm,;,-f•)'i of Eot:1•tll' age whid1 ht1.W lwt·n 1"1lpi1lly torn 

1luwn hy Wl:'1Ltlw1·ing nnd i11c·orpornktl wit hiu Uu.• Ph~isloct:n~ 

dctritnl nmh•rinl. 
Ou tlw slnpti~ uf the higher ridgt•,., ,iooth of ( 'hdudis Hin•r. 

thin ln,\·ttrs tJf ydlowi.,h lmnrn snmly t·IR_Y:- an• fmuul sprt•rul 

l}\'l'I' tlw ,iurftu·t•. TIH!tl(' lltt• in pnrt or tlu- :,UIJlt• origiu ml H11! 

,t •. ipm,its prtivi01hiJ nwntimu.•il ,md in pnd cluf~ l.o <:x:h•tu,in: long 

mntimwtl r0<•k dt'c11..y. Iu tlu::-w imd:11111·•·:. Uw prndud,; of rnd.: 
cl•x:ay do not nppt!1u· to hun• l){'NI tr:rnspot'tt•d u11y t•1msidt·t nhlt.• 

distum·c from H1t•ir oriKim1.I pl1tt·1· nf fornml.iou. 

In t.host.· Hl'•!;L,. 1dwrf~ husnlH,· luni,; t·oudituh• tht l11rK1•1· 

pnrt of thl' h1.:1h•uek forn11ttiu11,i thi,i t~•pl• of Wt!ath,•ring is ~SJ>i'-
1ii11ll_v prendtint. ,md 11ttain11 u thi<•km•isli of on•r 50 fo<>t. \Vlwi-­

t•\'t!r xuituble t'.XJJOiillrl'ii lmn• h1.•1.m 11md1.•, it i;; fournl hi grmk 
dmnnnml .. into putinlly (h•t•n_ycd lm,mlt nnd ultin111h•l_v into 
Uw fresh nmt.:ri,il. Tlw:,;tt Pll•istuc1.•1w f1t1\"it1.I d(•po;;it;; whidt 
hnn· 111·,.,11 nplift..-,1 1lht1n· ;,i1.'ll lcn'.I n,.,.111111' a thickm•:,;,- or •lt lc1•1<t 
.J;OO fod· nnrl gnulti from t:lu,t downw11rds to n tliiu ,·,.-m·,·r. 

1d.Jl. lU :S Is l' hi~ 11:!'f◄ ICE :S£ l.lEl'Ol:UTl.t 

.\rn111ul Uw ,;hon,,; of P11g4•t Sotuul t.111.•rp :u-,· numerou;, 
1·11i1n:d ht.•rwht!s ek•,·1ltcd from ffftt•l!ll tn eighh·1·n foPl 11h1.1,·t• 11,•n 

lev'd. S<~nHcred 1n-e1· tht! ~urfnc<! of tlw~c lw11d1c;; a1ul ernht~tMcd 

in tht• s,uul;,. and gra,d.~ eornpolliug th<·m 1ll'1• tin- fo,,,.jJ n•mnin;.; 

or mttrim! mn11w,(·;, t·onsi .. ting of 11pct•i,•ti \"t•ry sirnil,u· lo lhoist.• 

no'il· living. Tlw Pldl,tun.irw nmrirw grnn•l;; and ~unds rti!lt. t111-

1·tmfornmhl_v upon the upturned t~dges of tlw oldtil' 1m:-Pl~•isto­

<'t'.l'lt' hticlrm·k fn1·m,llim1... In pl"t'\':'i they nl1:10 liti upun Hu· 
glacinl depo!!.il" formed. du1·ing tlw In.st gla('inl rl.!trt'Ht. 

Excdfont cxmnph•t. of tlwsc «ll·po:-ih; m11.y be !'i<!<)ll 1Lrouml 

Ow :'<horc,; of Re .. torntion Point iUJd on th1.• ,muth sidt• of tht· 
(1~1,t,11~,.,1,,i(11 .. b,, t1h~l. B1:111111H111t"1,111, .~ ~1;,,y · • l~ ~ntd, Jil,i,1111,i ,~~.~ . i,.,e~:,1,, ~~i~,,~ t!(!lli 
t!J''~· ,~,,.!,, ·~11.kl··• .• ~~>.i:i:l:;t•··l,, .. ' S,~1,itt,llli1 •·.lllhi:J il'i /f~li!~~i~\~••.1ili·, .f1~11••·••11i,*tib ili•l!I ··• tl'l(!.· 

:;:::d~•:;~i*::::,, :r::;:;::~i~;;lt•<;!;~:~~,::l t~;.r:!1~:~:!:1,:;~:~~:\i!~,:::;~~~~:t)l~J:,;::;!;'\~::~•,;:;:•;~ 
S11i:111H,liib. ··:•~~i11i.b1~,~dl11,,.• 1:u,,t11 .·M··1t1,ct,~,1J1;i~1 . 111,11,11'1·,· !~,,ij1di 1,1~1,,ir·tl·,i,;11,•·1~~.· • '~!b1,, • 
S11~11jl~h .,h,Jll!~lj11t:·l•~I~, ... 
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~-l4 Bnlfrfot So. J.J, Wt1.Jhi11gton Grnfogirnl 81m'l'.'J 

1mn:\'T .\ I.LI n .\ L I U-:l'<t:-i!Tli 

In I lw rin•r rnlh·ys lllll'ollformnhl.,· t1\'l'rl,Ying nll of I lw old1·r 

pn•-glat'iul 11s ,nill as gl11('ial formations tht•n· lll'l' deposits of 

1dlm·inl 1111tfrri,d wliid1 lll'P lll'ing tlt•positt•d at the Jll'l':>t:111 ti1111: 

h,r st 1•t•nmi,; duri11g slngi·s of high W1Lh•r. Tl1e!>1'. 111nkrinls ('Oil· 

-;i1it of .~ilt,h i.ands mid grn,·t•I~ :-;0111dim<•:-. i11tric·11tdy mi.n'.•l but 
111111'1 1 ofh-11 ~Olllt'.'lrhat :l'.trntific•(I. Ex,unplt.., of tlwM• um_r lw s1•1•n 

in tlw Snoq11al111i1•, Duwnrni,J1, ( 'hehalis and Cowlitz rnlleys. 
Sirnilur 1h·posit.s on n :mmllcr -;mli: Mt· fon11ing along till' t•cmr.;;1•~ 

of pmdirnll_r nil the ,tn·ams within tlw shth-. The>1e tlt•prn,its 

,,nrr in thiekm!~s u111I attain a d1!plh of on.·r 100 fed within tl,c 
l111•ger ndl(•y,;. 111 som1· pl1we, lll'drm•k islnnds pmj1•d llJHntrils 
Huough llw floor of the rnllt!J 11ll11\'it1111. Ex1tmpli:,- of thi,.. nm.Y 

hi' ,<'l'll in Umrnmish \'ullt.•y in the deiuity of South Piu·k nnd 

ubo 111 Dmrnmish Stntiun. Otlu~r ('Xamph.•,; whid, mig-ht lw 
,·ih•d an• tin· rod, i ,;huul~ p1•oj l'd ing UJHnmt I h rm1p;h t Ill' 
Skn.git ftn ts. 

T II l.\). l"t..\·r I a:PUl,ll'rl!.. 

X en r tbe mouths of the lllrge1· ri ,·er,; thc1·i: an· hroatl fo In I 
tint,; whidl tluriug hi~h tich.•:s 11rc eovt·rNi with wnh'l' hut duriuµ; 
pniorls of low ti1h• 11ppP1tr H>i t·:dP11,;in• mml tfoL,. \Vi111li11g 

,-,louglis ('!"us" tlws1·. Tiu- d1•pusit,;. ar1.• g.-111'1"1lllJ ("0111pos1:cl of ll 
lllllssi\'1' hlui!';h grn_r day. "rl,t• li~•,;t (•Xnmples nf t.l1is typ1· nl't· 

l.o lw fo111ul id 1111· suutl1 i-rnl of Shoalwnh·r Uny, \\'ill1lpu Ilnr· 
lmr. Grny,. Hnrlmr. I he 1111111th uf ( '11hm1hia H.ifPI' un,I in many 

of tlw s1111dl tirullll_\'111l!llh. in PuKcl Smmd. 

:-.aml ,.hlllt'" urt• eonfint•d d1i...fl,v to th~· Paeifi,· con,...t of \\':1,...J1-

ingto11 nnd Pugd Sound. 'l'lwy o«.-cu1· on the long :•mud spit t•x­

tending northwn rd from t ht• 111ou t.h of th1• ( 'ohm1hia Hi ver to t Ii(• 
enh-mwt• l.o ,villiLfm Hnrbor. Another prominent t-and 11pit t•x· 

t11nd!i f,11,,,11,. t1h11 •· 11~u~·t:h. :11frbi .(1£ t;b(i!• 1:111•l;1:11u1(1'111 t,(,, Wi.l;.il:11,ti l:l,.i:irbo.i~ 
l1')1)!1t1hw1~,1d. Ii,!) J:¾r1~)11 1::11~,~·b1)/1;. ~l''IHl!il~!:. ~!fit,, ~,,,i,lllil;Qtl: .uir,~:e .111ifo111 
i111ii(lf!h• ~~u,11. ,i~t,gll!1,.1j) .,", ~If t,i1i,t1tl,,,"" 1111~,. h1:1i11::l,. •1~·h~t,1 1ilte c,1J11t• 
1,1:1111,1d.i,bl,1I~,, ,~,t wb1ll·'i:d(1,w1,, 111io1,d··w11 hi<1h• l111·1,,1,11t !)b•<ii:,, in1J)11,>d,. 
im11lllilii!1"1:libbi Yeg~et11.t.fo1,1, 

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,',',',',',',',',',',',',',',',',',',',',',',',',',',',,,,,,.,,,,,,',',',IJoooooolJJJooow,,,,, --------
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CU.\I' fEJt \ II. 

GEOLC l(il(' :-;'J'ltl'l'Tt 'HE .\.SD HIS'l't>HY. 

l}rX)LOGlf' STll ll{'TliH I-:. 

l11n·:--t ig-utitm .. l'lllTi,,tl OJI hy H.tt,.si•ll, s,nitli und Willis in 
tlH• t•cnti-al port.ion of 1 ht• ( 'nst•:ldt• :\louutnin, of \Vu:-1hi11gVm 

"how tlmt tl11.• fonuution-. of thnt 1U't!n lun'L• hct~1• Wrll'J)L!1I inlu 

a s<'l"l<'-" nf fold,- wh11~1' 11Xt'" trmd from "outh1:ai;t J-o northwti-it. 

Ont> uf I In•;.<• <·xh•nrl,- fro111 Columhm Hin·r nloug tl11,• axis of thl! 
\\'1·111llt•hi>P :\lo1111tni11~. ,\ st•t·nntl tn•nd!'I along the E11t int 

:\lot11tl:ainl'I to I ht• ~11111111it of I lw ( '111H·mlt•,-, 1\ tliinl lii·s soul h ol' 
Y Hki111a Uiv<"r. ,\ II I h1·r·r.• 1trt· app1·11xi11rntdy purnlld . 

• \ ,<lnrn:e al th,: ,.trudnr1· 1111tp of w1•,;h•r11 \'Va.i,;Jiingtnn 
ll('('OlllflHllying I hi, r,·port will -ihow tl1r1:t• pro111i1wnt st rnd11 ml 
fru tu rr•:-. wl1id1 111•1• 1h•signah-1 I a, di lf,:r<'nt iu I dongah•tl II JJ\ntq ti<. 

( Plnh· XXX.) Tht·s1· npp1·a1· lo ru11k i11 rnhH· 1dlh thos\.' d, .. 

s•·rilwil liy V\'illis itwl ~111ith on tlw 1·a:-.h•rn ,id,· of th1.• ('a,,cnth.•,-. 

'l'lwrl' i,., a prumi1H'11t dnwnfohl 1.·x lunding i11 n 1101·1 h and ... 011!-h 

,lirt•d im1 t lw lt•ng-t h uf 1-ftt• ,t.n h·. 1w,u· ly n t right u.11gh•s tn till' 
upwut·p:... Thi:. 1l11w1tfnlcl is k11ow11 il.s tlw Pui:,.."l·t S11urul-Cm1.·lit.t. 

\'nlley tlcprt~i,;;i1111 whi,·h i:s It Juld of a 1n•ll ildirwd dmmfold 1•:, •· 

tnnling- from th1.· g-rt:Ht n\lk•_\' of ( '11liforni11 tu tJu1.•1!ll ( 'h:idut.lt• 

Souml. It is po~,;ihk. howc\'1.~1-. tl111t i11 \V:1:,,hi11gto11 !.his ,lown-­
fuld UIHJ haw bt•t•11 formt•d iu part h.'· 1101'1 h-.sottl.h fnull-.iug. 

This pl'(1111im~11t topogrnphi<·nl n11d -strud11l'nl ft•1llt11·(· t'\ 

1-l'nd, froru the ~111,th side of SkHgil- \'alltiy ancl fHti<ses 0111 tu 

th<: Pugd S1.11.1111I 1kpressio11 m'.ur l:lw mouth t)( Skngit Hivn. 
It 1•xh•nds through tlu· Sun ,Jmm IslitniJ,; 111111 tlw111:1.~ mH·l-lt­

we,;t('l'lv into llw lw1u·t. uf Yurwouwt· lsl1u11t Thi.s nppnr\'ntly 

i:< th,.• nortlnn•stnl,:v (•,h·n~ion o( tin• Eutint WHl'p on the l'n.:h•rn 

thmk of till' C,ua·iuh·s. '1'111.· fonwdiou.li in\'olwcl nlnnl{ thi,; up­

w1~rp nrr• of 1tpproxin11tl'dy tlH! ~1l111t· gt·olngii~ ugi\ viz., Carhon­

ifrl'om, mul l~nrl_y )(l•,.01.oi!'. Th1.•y r1111sist of «jlmrh:itr.!,;, slat,.•i-. 

DNR-00005234 



,-chi"'ts, t·1·ystnlli1w linwstonr-::1 nnd 11 complt:x l'itil'i(~:; of ~fr;.ozoi<· 
intrusi\'PS. A pronounc-cd sng hn.H been dl•Yclop(•d m•1,rly ut riKht 

angles to the nxi:- of this upwnrp in the rrgion of the ~an Jmm 
hlumk Thii,1 sug l:i ll ptu·t of tlw Pugd Souml-C'owlih: lmsi11 
dt-p1·eiision. On both the north and ,mutlt ftnnh of this upw11rp 
nrt! pnrulld nxinl downfolds, om• trending a.long the Strnit of 
Bmrgiu towarrli; Fl'ltzier Rhw urnl the other n.long the Strnit 

of ,Junn rlc Put•1l 1m(l 1\<'l'oss Puget Sound tow1mls tlw lowrr 
mllt•y of Snoquulmie Hi\·er. 

;\l~WCAtn'I,1£-nLnn•rc l'l'\H IW 

Tlw po;;ition of thiH nxial up""·arp i:xh-ud:; from thl' summit 
of tlni Cnscmfo;,. in tlu~ Yil·inity uf lit, Stuut nortlrwe.;terly 
through King l'mmty and on through th{' Sew<·nstlc Hills mul 
Henttli:: into Kitsup <'ounty. In Kitimp County it im·oln•,- Uw 
Hnld Ilill1; niul frmu tlll'ii:• t•:xb-mls northwei;.h•rly through tlw 
11111i11 nxi .. of the Olympic Mounh\iui;., mul pui;i;ilJly nut to Cnpi: 
.J.+'lnth•ry. .Mt. Olympui; Ht•;; "long thi;; 1t:,.;i;;. Ju till' St:w«:nstk 
Hill;; tlw old(•r F:rm:ne ro(:lo, 11n· hrought. to tin~ ,n1rfim· nnd 
11ho,·t• it so ns tu form 11 promisll'nl topogrnpliic- foat11rt!, Tlw 
litter :\1iot'N1e ro<.'ks whid1 m·!.'rlit• tlw Eoei:ni: 1U"l' ab1,t'nt nlong 
tlw t'rt::-t nf tl1t.· upwnrp hut 1m: ,nil ck•\'dopl·d fo tlw uorth iu 
tht· dmrnWJlrp. In tlw rtigion wln·n' Hw b-tmsvl'l'se l'ubri:•t 
Sound cfoprcs,.ion erosse;; this upw1up. 1\ s11g hH.11 lwen dt~vdope1I 
1md only l'l!lminnts of thl• hedrod, formntion projcd nho\·,~ ill'll 

h•wl. Tlicy 11n; rc~prl\lll'Jlh'd hy tlw Eol:t;1w dcpo,;it,-, nhout Uu­

;o.·muish Stution, tlit· h11s11ltic 1111LsMis in llit! Huld Hills of Kit.,-1tp 
t 'mmtJ ,md the uptm·tH'<l Olig,)ci,~nc formdio11s wliirh Hunk 

its 11orU1 lmrdt!r at Hninu,rton lnld. 1'hc ,.t~mi-11wt11morphnst·cl 

f'lt•dinuiuts of the Olympic ;\fountains httve ht:l!ll l1ighly tilh·d 
1uul Uw strike ii, 1Lpproxinrn.tdy pRr1dlel to thti tri:nd uf t.lw nxi:'! 

nf the upwaq~. A prcmmmced dmn1wn.rp lies tq the 1~1;1rtb 1t,1Jd 
1:1i11r1dl~,,l.tu Hh1 i~:xt11;iI11t·cle,11,~#bi1d, It h1i.1 beti1~\fUle,l wi~l,j,.h1"­
,~,,~,"1",' ~,:,~dh:nl~i1it,'1, :vt1!1f,~,h "iu: :t:tu~n ,t:''t,~,:,w, ,h,~:~,1, 1u:b~1',~,,,1f~(I t:, ,~,,,:f'~ ,,, ,~ ~., .. 1: ... J .. 1:11 •• ,\ ... ·:::. ~ ••• ,,., •• : •• • s<,:•... . : · ,. , •.... :. : .u :.Iii•• •: ........ ·· ·c:. · ,1,( .. ,l.,: .~. ·. ·.(J· .1:J .. :ll. :1U!UI.~,: 

fo,ldi.1,g, 
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U8 /J111lt'ft,i .\'o. M. 1l'nJ1hington Gtologicul Surt'l'lJ 

XS''l'll'LINl1:i; ,\NII li,r;+,r1,1;;.;1~:,;. 

I' pon the shuduml mu p ll('('Olll pn11yi11g this n·pn1·1 hn \'e 

lwn1 pfnth•d 1\ll Hw importnnt ,rnti<·liual :11111 syndinnl fu[il,. 

whiC'h t·ould lw definitt'ly <ldcrminl'd. Tlw~•: lmn· hc.•t•n groupl'(I 
into hrn bro:ul di\'1sions, \'iz., major aml minor 11ntidi1ws 1~1111 

syndim.•s, The formtr indudt•ii those folds \lhi<·h cmu,tituh• nil 

i mporbm t strndu ml unit on·r 11 r,mii.i<k rnhll' g(•ogrn phi('al 

urea. Tlw lntkr nrci thmw whirh lum.• hrl'II dcwlopr(l 1Ls minor 
folds nn tlw flanks of or subsidiary to tlw major fol(\i,;, Om· 
nmjor tlllticfow d1•sig1111h•d upon the mnp as tht· ~l•wcm,th· nnti­

di1w pnsst~s m•fHI)· t'll!lt ,md ,n•st through <'t•ntr11I King ( 'ount_r. 
Its a(•!unl position llrl 1w11rly ns <'llll he clt>terminrd is shown on 
:\lnp U. Platt! IV. lll'I nxi.,. ilwingi,. i11 n :-imum;.; failhion lmt ,-till 
muintain,; it,;, 1wnrly t•m,t to w1:;;I din•(·tim1. Tu tht' nortl, tlu·rc· 

is n bro1Ul s_vndinnl ha11il1. 111 tlw cn;.;h•rn portion of Png1.·I 
~mmd Unsin its cx1u·t position ,·mmul hi: uhsolutd,Y d1•h·rmirwd. 
Its nol'thw1•sh•ni 1•x b:n.;iou, hmn·Vl'l', t'llli lw t 1'1H·1·d into ,J 1•ftt·r­
:-on County a" lms l1<'.1.•11 indi,·ated upon :\fap (', Ph.th- IY. A 
•l'l'tmd nm,ior nntidirw t.r,.•1uls 11<·roi.i, llw (Juimpt•r P1·ni11s11lu 
from Hornl Ifond to Port Di~t·tmiry Jhy. r'tnm Lnk,· Crt>,;1•1·11t 

111 Clnllmu ( 'mrnty ll wdl-,h·fhwd ",'ilH'linul h-0111,<h p:1;h•11ds 11ort Ji. 
wesh•rl_v 1rnd 1•11h·1•s the Str11.il nf ,Junu cit• Fut•n. Jt,. l':-.ad posi­

ti1111 in Hu.• Str,1it, or 1•1)ll1':'i1·, l'lllilllll lw ,IPtl'l'minr◄ I. Tiu· r,,u­
('011\'4.'I' I ;,l1rnd slum: i:; ;;k it·h•,i with lmn•1· Jliue1•m· ,.h•1d IL, dip­
ping nt low a11gk,,; to thl• ,;rn1tlnn•sL nlthough tlwy an· i11 plnt·t•N 
i11vnh·NJ in minor n>;inl fohls trnm,wr."t' tn tlw nmin s,vndimd 
trough. Along tlit• soutli .. id•• nf tlie Struit. 111i11m· imtidimil 
111111 syndiunl fold,; 1tn· wt•II dt•n·loprd from fl<·ttyi..liurg to Cup1· 

Fluth•ry. Tiu·_',· l't•pr1.:~t·nt minor wi-iulde,- llll tlw •m11tliw1•i.t li111li 
o( tlw i-ynl'li,ml trou~h. Tiu- ('ap1.· Flnth•ry 111ot111rli111' :tp-
1uu·1.•1il ly n•111·1.•1-1•nt~ tl1t• trm• 1-,outlm·t•,-,t limh. 

011 Y11m·,mwr lslm1d hdlnTn Sook,· Biiy ,~rnl ::ilwrri11glm111 
l'i,h)t. IL 111lutill11ii1 ~,;J'tll~ll.llJtl t.l'(Jl(gl!i j)::ld~.ti! Ind ii:, 1:1! 1,1>1iu11•t1!1d:Jy ,,,d)•· 
.,dd.1,1.,~,1 t11 1b~1 1,1.1,,bi. ~s111:11.111,1.1 t,~,,ugb "'' thii s,1:r:idt. .An ,,t H1~: 
1,1lu,~1, u1.,1,1'1t,.fo11.t1,I 1.11h1iu fC!lidij i~N, h1,1i1•l"tid ht tbi11. d1'1111,1t1:.,li1li· hf, 

t.'-i'(i!(1t1 U1t• Sk11t.A'i l• ,, 11n;(i111:1,r•il~ 11~1:1d N,:mr'~1A11tl!1,!••0(f hi 1:>i.<:' 1,111,ii'~ 1•1:,11 •. 
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111 tlw ,-it-inity 111' SPnttk· n11d m,dwnrd 1m1m•rous I run;in•r,-t• 

foJd,, hn,·1· lw1.·11 ,lt•\·dopt·<l 1111 tlw tl1mk-. nf llw '.\t·~·t·n~tlt· unti• 
dim•. Ju tht· PicrtT ( 'nnnty 1.•oul fh•lcls t lw imtidinul 1111d ~yn · 
dinnl fold~ nn· pitrhing- to tlw 1111rth. In tlll' G:r1•1!11 Kin•r 1trt•11 
iu King (.'ntmty >1imilnr folds rtn.• pitdiing :-.outhward. .:\p­

par1·11t.ly a nm·tl11ni~l-1<011tlwnst 4low11fold iuhir~t~d:-. ~hem nncl 

I rt•rnlic npproxi111al .-ly n Imig t lu• houmlury lim! lwhn·1·11 ){ i ng 11 nd 

Pi1'1'N' t·ount.iei-. 
In sou llnre,;h-rn \V n.:hit1,:i;hm. I~m·1•m• nml .'.\l iot·t·1w d•·pu,i I, 

lm\'l' IMm foi.l!'d inh1 111mn-1·ou,;. pnralld 11111 il'li,w,. :u11I ,._y,wlim•s 
tnimling North 65 ,ve,L Om· umjm· nn1it·lirud ,n,i, tr1•ml, 
f1·om tin- :-1011th ,.jd,, of G-rny,; Harbor tu th(.• nm·tlwa.,;frrn 1·or11N 

of Pn(·ifk <.'ount.v nml 1duug ii tlw oilh•r Eot·t•m· bm,ult,. 1·01111· 

to tlw sudm·1•. 011 llw mwtht·1\,;ll'l'II "ich• of this fold 1111.· l\fo,. 
rc•m~ ,-trnht form tlw ... urfac·1· oull'rop" and l111n· 111.-,-11 fold\·d intu 

11 M•i·i,,., of p111·1tlli·I 111inul' :mlirlim·s and ~.viwlim~;; pitc·hing 
om·th1n•sh•rly tnwnrd,. llw 111.·,:1111. 

Partlwr h, tit<· i-0111 hwt•st a ptu·alld 11111j1n· umidilll' h-l'uil,­

frorn Shouhrnkr llny ,;uuth(•ast<•i-1~· into \Y,thkiu~mu County. 
Tiu• 1'flrl' n~ 1.·xpo~l'<I id tlw ..,11rfat·1.• is nlso c·mupo,;cd uf Em·1•m· 

lim,ulh. Bdwn·n tin· hrn major 1111tidi111•s ju .. t d,•~t·i·ilwil a 
-.lmllnw ;1y1wli111d trough 1.•xist,;, Ju it t111ly Hu· ,·t~r_v lm•ml pm• .. 

t ion of thci l\l im·1•nr sc•dinwnh; an· invnln•cl. Tu th1· .soullnn~st. 

I cm itnl llw,wo -.c•veral ,.11111ller fold,, (wc·u1·. Tiu.· sl rnbt i11n,lw1I 
in tlwm un· Oliµ-m•cint• 1111tl llwy m·c·UJ>y 1\ downfnld. Tlw l•:ort•tw 

hasidt s u r,· ugn i II hrouHht to I lw >111 dnc•p 1d I lw n,·o Poiu I. I 11 

llu• ri,·init." o( Fort ('11lu111lii11 1111 ('11l11111hi11 Hin11·. iu1~alt 1"111111·., 

111·c·11 r, mh·rhc•1ld1•cl with I lw luw(•1· pnl't i1111 of t lw Oli µ;m·1•111· 

,,fr1du. Tlll's1• 111i11or fold!-1 • .-:idt•iul ,u•roi-.. ('ulumhia Hi\',.'I' Hml 

111ny h1· ,.;p1•11 u-. ~lrnllow fol1I'- withi11 tlll.' town of ,h,tm·iu in 
()lr(1gi:1111, 

011•· .t.:!!'11,1•·· ~i1,1,,i,itb1 •.(:111,~11~•• ··f 1,-.i.1,11· .(;,i*s,1,~. J 1,1,, .. 1:bi)v .. 11,11f1•J1,11' 1,,1id, .. t,.,, .. c;;:i,.1,11,!. 

ll1l,itb,it1t 1:1 l1.11,gi:1.1l,.11111IH11i ,.,,,f t:i~1!1!•I~ 111:,,.,:'ifh11~1,11···1;:rn1i1•1.111I! hi. l!'h111 1:;i~1:h 
,,,1~,,j,11,~,.t,.,,,1i11., ),. hi1,~i,1~,a• 11t11'1t:i~:,ui1,1,~11· ;~>lilt. •i.1~1:,1,1illi:ii ·.t,, .• ;1111; ,.·11111';~1;~~. 1,~1:,,~1,,.:. 
,,ita11,1i. 1,11· .·,111,,1 Jlt~.~~dhb!!·•·• i,i~i(jl'.' •• ~,,,t1,,11,l/!i1•,,,i11.•· l1,,b1•• ih,1iil'111,,~1:11111·, · <:ii!it1.1ds1, 
It.ii jiilit1'tli1W11,1·d '1\11tt1111111 ◄:1n' h11~•·.'l!l()i/. ·1:ii::(!!li· il!.111fl;111{t1;.11lli,;1· ••i'h1b:11,,111i,J1i'li1I,· ·1:1i11!• 
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tht· wt:,;! of thi~ 1111ti<·li1wl folil a \\'11dini1i fold hn,; ht•t•ll ,k­
w•lnped approxiumtely pnrnlld to tlw t·o1lst lin(•. Tlw w1•:.t­

t•ru limh of this !>yndim• has het.•n (lcvdo111:d into :t :,,1•ri1·s of 

tnm!'ln•r:-1t• folds, l11ni11g 1111 a,·t•rng(' ll'l'nd of ~orth :m Eu"'t. 
:\1.•HJ'I\' ull uf tlw,J• 1u1• i11h•rst•d1·◄ l by the rna~t lim.· nnd Hwir . . 
posit ion lms lwe11 dcfinitdy <h-h·rrnim•d. Tlwir frm'. po,.it ion 
may ht~ iil'.CH by referring- to ~fop .\, Pint,, IY ~ as wdl lt!-i 011 

th strudnral 11rnp. Plab• :XL Tlw nho\'t' <h•s<•rilw•l ,;frudun' 
is termimi,h~d by tlw long U:\:j.., tXli!111li11µ; uut h,wiu-cls ( \,p" 
Flntt~r~· and p(lrlrnp~ by nn Pxtt•n~in~ fo 1tlt t·:dtmling fro111 
Point oft lw ,.\ rdtt·s s1111thc•1t,,h•rly up SolPd11rk lliwr. 

'J'lw I.I I l'l'(' llllli II st rud 111•,tl 11pw11 l'}l!s llln\· ha n· lll'Pll i uit in h•rl 
al Un• l'lo~1· 11f till' ,Jurns~i,·. ~11 1ldi11ih•h known ('t'Pl1u'1!uUs 

ml'ks tli't' kuowu iu Hw Oly111pi(• :\luuul 11111:-.. They 1l11, liow­
(•\'1•1', ,;J.;. j d tlw llnl'I h shnn· nf r lltU'OII \'l'I' bla11d ,u11I 1.·xh·n<l in IO 

IUH'lht!l'II ,v1mt<•u111 t ·mm!.'•· .A ppar1:11t ly 'alltUll\'t•l' 1,,,1m111, I lit: 
01.nupie ~fo1mt 11.in!- nnd tlw nort lwrn I '11 ,;.cudcJol 1-out Ii of t.lw 
8kngit Hin,1· w◄:n: land :u·etts during tht' Cretiu·t'ou,-. Tlw 
Eoc1:m·. :\lim·t11n: 11111 I Pliol·em• forrnn lion,- 11 rti nh><t'll t from tltt~ 

1·1•nt ml port.iou ul' I ht· Olympi1•;1 111111 Yarw111n·t•r l,;Jnud. It 
wnulil llJl}H~ar ilmt ik·formntimrnl 111m·1~mt·nL.; 1n·rnhw1~d 11pliftJo1 

nlong th1•;,1'. npwo1·ps ~o as to hriog II Jmrt ur' llw ;;t•n floor ,~htJvc 

l'>t'll lt•n.•1. ,\ tra11.s:vpr~1! ilnwnfol<l nlong tlw Pugl:'t Sm1ml-Cow­

lib: \'itlk_y t11~pr1·!<:-.i1111 p1·1'1mps wn,i nbo i11i1.inh•tl u.t this timt•. 

,h 1l res11lt of tlll'iit' t!11rth rn11ki11g rnnw11wntJo1, it is probalifo 

thilt tlw 1•111hay1111.·nt" in ....-hid, 1-:m·◄ ·m· ;;c1li11wnt:.1 iu·e11111ulnk1l, 
w1.•rt• fornwd.. Al lt,a11I I lwiw 1rnfft•ttwnb 11,w,t 1111.n• 111:lJwil to 
i11f111t•JH•t1 tht•il' <fii,trilrntiou. N\•lll' tl11.• ht•ginning of the Oligo­
t'(im· ••r11wh 1110,·t•111Pnh~ of tlw erust in this part of Htl' i-tnh· .sc<'lll 

to 11gili11 hnn• procht<·1.•d dnwnfoliling and 11pfofding itlong lfo~,_,. 
•llllll' line., or foliliug. New h11;;[11;;. ur 11,·po,;ition Wt•I'(, d(!\'t•l­
orll'"~ d1idl_v in 1:ht• ~ynt·linnl 1.l•o11gh 1lln11g Ill!! St rail· nf .Juan 
iii· Fut·n tu King ( 'mrnt_v mu! frurn Gi·uy,; Ifo d1111· south h1 th(• 
( 'nlumhin Ilh·c•r. 
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Q:'i:t Bulldi11 Xo. /;J, lt'mdiington Gtologit-11/ Sun't',lJ 

(J1lt'niult H.in•r nlmut four rnile:s from it~ moutl,. Tlw npJH>l' 
:\li1H'l'lll' ,.trntn l't•st ugaiust tho:-;(' of tht! oldl'r Hoh formation 

along the fuult plnm•. 

Fn rtlw1· nod Ii 011 t la- t'Oll!<t a pos-.il dt: fan It 1•:;; h·nds from t lw 
ttorl h ;,ide of Porh~gc lfond ;,011tlw11,;ll·rly aml c•ro:i,;1•s Hoko 

Jlin·r in Sertion 2't Tmrn,hip !fl ~orth, Himgl' H W1•st. From 
t lll\t point it pi\ss(•~ into tlw Olympic• Jlom1hLins and hm, not 

lwl'II l'Xnmined. J, sirnilnr fault lllllY <'Xist on tlw south side uf 
Point of Arrht·~ ,rnd tr1•nd,; piunll1•I to tlir one just 111tntimwd, 

hut thl· c•\'idmel' i:-. not t·ondusin·. 
On YmH·um·1•1· hlund two faults occ·tu· t•xk11ding m·arly 1.·n:'!t 

anil Wl'st. Tlw south fault l'Xkmls from S1•111hrio Point towards 
Yi1·lul'ia and st•JHLl'ah•,; tlw Eurtlll' hmmlt'.'> 011 tlit· 1<011th from 
t lu• oldl'r ,\fo ... m:oir md 1t11io1·phi(·i,, 011 t Jui nor I h. 'l'lw dn tit em1-

o::nn in~ fanltinf( on \'n1w1mwr lslnnd lmv,• !wen ddi>rmirwd hy 
t 'lmrl1'.x H. ( 'lnpp of tlw Cmmdinn Gt•ologi,.·ul Sunt·y• mul lo 

him !Should he gin·n full t·r1:dit. fol' thi,.; i11fommlio11. Thi• 
hw,nlt,; which were mnpperl hy him "" tlw !\J..kho,i11 fonmitirn1 
W.-J"(· ('01J,.;i1h•n·d to h,· nf t·nr-1)· :\frsmmi1· ag(· IJ11t. 'l\•,ion fos,.,ils 
hnn· lw1'.II found i11 llw tutf phn,w n.t .\llwd lkml. prm·irrg it 
lo lw of Eoc1·1w lll,{('. n S!'PllJ,; }l(•:-;t lo int·nrporuh• this 1lula a,; 

it Im,; 1t ilir1.•d lw1tri11g 011 Uu• strudt11·1· iu \Y1l~hiughm. 

GEOI.OCHC' HTSTORY. 

Y1•ry littk• d11tn fr, nl lmnd 1•om•crning lhe gcologil'nl hi;;tory 
nl' w1·sh•m \Vnshingtnn dming tlw P1Llmwit·, tii-pt•t·ially th,.· 

c1lrl it·r half. In tlw uorl lwn1 ( 'nist·ruh• :\[mm tninl'i, in t h1· Snn 

.J llllll r~ lundi. and till Y IUlt'OUVt'I' J ,.Jund. nil (•X h•n ,;j \"{' ;;1:rie» of 

uwt.arnorphic rnd,s lll't• found wliid1 iu plnl'<is contain ( 'rinoid 

r1·m1uns. 'l'he .... pt•<·it•"I emnwt b1.• 1•x1tdly deh·rmi1w1) hut llwy 

,;frongly ~UJ:tl(('.>-t 11 C'a1·honif1:ro11,- ngt•. J,'rnm tlw lith11l11gil· 
,·h1trudt·t· of Hw nmti•1·i1d,; oc<·urring within tlw:,;,1• prtin11111ahlL" 

( '1u·lumifl·t·o11:s ,,I nd.u, it is pussibh· to i1W·tgim• tl11.• prohnhl(• 

g1.•nlogi1• 1•m1di t im1:s w hid1 t h1:11 <.~xi;;h~<l. 
T}w lrtrgcr portion of wesforn ,vn;;hinghm 11ppt·1lrs tn ha,·,: 

il<'en pnrt of an <'xte111e1ivc nmrine nre,~ whid1 wns proh1lhly <•on-
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'flu- 'f'rrtiarn For1t1fltiou.1 !If iregfrn, ll'ushin{!frHI ~ss 

m·rh•d with (·111lmy1m.•11t-; nlii(·h V.l·r,· ddini11•lv ~umrn h, ,,,j,.I, 

iu ldulw, t h·,.·g-1111, '\'.,•ya1l11 u111I l 'aliforniu. Tiu.' imlieuti1rn, mi 

Yam·•111n·r hfawl aml in !In· 1111rllu•r11 Cn ... 1·mh•, poinl to tlw 
m·<·u rn·w·,· or mmwrons 1,;lu111f,., ,;ornP of whwh umy Im \·1• lie,·n 

111 th,· 11atun· of rnk:rni,· i·otw>i. \'oka11i1· :1d ivity 11pp1:i1 r,- lu 

h1n·l· t11k,·11 plat·1• iu this r,•gfon during I h,· ('11rho11ir,-.. ou-'. l)\'" 

prn,it,- nf rnk:111k a .. li u, wdl a,- luvu,- 11 l"I' fn11nd i11h•rlw1hh·d 

willi th,· ( 'arliuuifrrrnts -.Pdi11w11h11·i1• ... 

,\t pn·,wnt lh1•1"1• ,;c,·111s tu lw 110 way 11f 1lisliugi1i>1hi11g h1•· 
I\\ t'l'll I' h" ( 'urhon i frrou,- mul Triu.s .. il' fn1·1111tf io11-: in t lw w1•sb•rn 

purl' of llw sh1.h~. l>elnih-d shtdi,•s in th,• fulur,• 1r111y pPrlJlil' 

-.11.•h d i,d i,wt ion,- tn lit• 1muk . \" fn r "" w,· nr•· alilt• Io j udg1• 

at fll'l't.l~lll' llll' g-rognq1hi,•1d 11ml c·liurn I iP ,·,uulil 11111,- duri11g Ou· 
Tri1u,-.,it· w1•n· v1.•1~v ,-i111il,u· to tho,,,• 1l11rin~ !lit! ( '11rlm11ih·ruu,-. 

Tmpit·nl C'lHHlition,; J'll'e\'11 il,•i I ,lu rinµ: hnl Ii 1 wrirn Is. 

TIH• t ·11.,c•1ul(•s ;\t thi-: l'im(• ilitl 11ot Pl.i:-1 in llu•ir 111·1•M•11I t·on 
rlitio11. Tl1t· Pt•,Jm,-tin fon111dion i11 1•nsh•m \'Vu,liiuµ;tou, tlw 
( itmn P1•11k formntim1 in tlw Skykmnish rnlh•y 1111 ◄ I tlu· nld 
11wlnnmrphi1· rm•k,; of thl' Skugit vnlh•y ui-~· JH'(.•,.1111111lily uf tlw 
.. 1u1w ugt· nml w,.·re ,lepo;;ih•d dul'iug th1• ( 'urhouifrr,m;, a111I Tri-
11,1-m'. If thi,. m,,mupt ion 111• 1·m1·,·rt, tlw ll}H'll ,;1.•tLS rn.•c•upi<:d 

nil of 11urthw1.•sh•r11 \Vnshinghm, irn·luding tlu· pr1!s1•nt ..,ill~ of 
tlw ('n,.en1l,,,., 111 snt11'11'1n•,-h•rn \\'a:,;hinghrn mid nol'thw,: .. h!l"II 

Orq~nll tlw 11ppct· ,mrfn1·t• nf I lw '1'1·ini--.i1.· 11ml <'1lf'lm11ifrro11,-
1·1wk.. j,., for lu•low ,;cn-lPl··d 11.111 I i 11 <'OY1·1·1·1l with 1111 1•1tormm1,. 

tl1i1•k1w:-.)> uf lnh•r '1'1·rtinrv fo1·111al io111<. S,11 hinK i,. knuwn c·o11-

1·nr1ing l:lu.• ,·luu·ad1·r 11( ti it· Cnrhon i frrou,; und Tri1Li-,.ic• ,;1•11,­

i11 tlud l'1•Kio11. 

\'i.•ry littlt· i, k11ow11 ,·011r1•tni11g tlw ,J\u·nsKit· in 1H~id.1!l'll 

\\'n11hitigto11. ( In llw we:-h.•rn .. 1np1· nf tlu~ Oly111pi(· 111011nlttin,. 

a tl1ic•k ~1.·ri1•s of "1·mi-11whl.morplwiawl ,;lrntu whi(+ lu1n· hc•(:11 
,fosi~l'lll.lh~tl ll:< tlw Hoh fornmt ion nn· proti~io11nlly 1\,.;signell to 

th!! ,Jurnssit·. If thj,, 1t,-;;11mptio11 111.• t·orrt•1·i, w1· umy c·o11:si1kr 

tht! pre;;..:•ut sih· of t.h1.· Oly111pi1· :\l111111tai11.~ ll" lnn·ing h1•1·11 1111-

1h•r wnkr ilurilll,( ,lnrn,-si(• ii1111·. 
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'l\nl·anls thl' doi;c of the Jurnssic, vofoani<! adivity hegnn on 
an extcnsi,·l· senl<•. Grtillt rnai'>ses of ignl'ou,; nml<•ria)i;. Wl!re in­

,jede1l into the earth's erust iu the form of hutholiths. These 

were fir~t of hm;ic or ultrll bni-i<· composition. Folluwing thili 
('ntilf' intrusion,; of grnnodiorik. This igm'ous activity in 
\V1ud1ington was 1i ph1liU.:' of '.1-!imilur iuvui;i◄M:-1 whidl w<•re t•om­

mon to the t•ntin· P,u·ifk Const from :\foxi('o to Aln,;klL. lu the 
Cnsc1uh.•~ these int1·usires are rrpresmkd by the great nul 11ses 

of peridotite m1il :\It. Stuart granodiorihi. :1s well n.i; thr Index 
granodiorik. Accompanying this igneou!i ndivity or ju:-.t fol­
lowing it, important tfdormutimrnl mov<'nients hcgm1. 

No ilepo!iih of lmn·r Cretan•ous or Knoxville age nrri knmrn 
within t)l(' Jdahi of ·w rtshington. 'l'h(• htrg,:-r pnrt of tl11: :,;hth­

i:,; i·tm.·red with for1mttion!'I of u lah!r pl'riod nncl it is possibk 
tlmt tht! lowi.·r CTl·tiu•(!Oll!I mnJ ht! buried h1•mi1tth. In tlw nortl1· 

1·rn pu.rt of th1! 11tnh~ tlw 11pp1!r Crcitiu•cou;;; nr C'hko "trnhi 1u1· 

prt.!iwut mul r1!prc:wnt: un t·mha.,vnwnt whit·h was dcYl•lopcil in 
Hriti11I; ('ohnnhin, 1uul 'l'Xtemfo1l ;.out.hward into Bm1 ,Jmm nml 
\Vhnkom ,·mmtiet'l. Thil'l sea t:xh•ml(:d o,·1•r tlir uortheiish·rn 

part of \'tuwouvcr },;Jami. Submcrgl·m·l· nppl•urs to lmn! 1.ll'ftll 

rnpid ilming tlw t:Rrly part of th(' ('hico (•Jmd1 hut tnwnrd tlw 
t·loti't' tlw stins ht~t·nuw ~hnllowe1· us ntt◄i;,cte,l to by t ht• mai,:siYt' 

,;nn(htrnH::- mu) eonglmuc1·1itcs which (•onstitut{' tlw uppi:r pnrt. 
o( tlw ( 'hi1·u m, ,•x po~t•d upon Ya11eom·{'r I ,;In ml. 

TIH•1·1.• is uo deflnih! l'\'ich•m·1· l' ◄ Ul(•(:ming the gmlogi<· nnd 
w•ogr11phit· t·otulitium, iu w,,,.h•rn \\'n"hiui,,rlou tluri11i,c tlu: t:arl:, 
pnrt of tht· r:m•e1w qioeh. Prtii.umnhly the entin· nrea 't\W• 

,.lightly d(•Yuh-il nbove i-;i:n )Pvd. In ,-outlrnesteru \.Yashingto11 

nnil in t lw Puw•t Sound lfosin fol'nmtions of nppt'r Em·(•m: agt· 

m·t·ur 'ldii1•h ra11 be (·1u·ri•li1 ti•il with the T1·jnn forumt iou of 

( '1difornia. 

U1.1i:i11g:. 1:1.w u,pJ,>t:I' l~i,~:t:Jlt~ !:.ht: (/1L:-it:1,uJ1! .:\l,.t •. 1.nt,1 .• .iu:. Wl:rt: uvt 
· ~· ··' · .. ,,: •···· ·i'· ,, ,· ·· ,,.· {· <ti''!' :., ·br: ,. · ·· · ·, ·1 ,... 1u·· · ·, · · ·1· · ,,, ·. ·, .. ,.,,, , .. , · ,.,. ·• • ·· · 1 ·1 · · · · ·1· · · 1 JU l,111~: ,t:l,~J. ,', : ,u, :, ',,,, 1up1,~.! ', ! ,1,MIII, :,l,~,l!l,i!I l~t,,:l~,,1 f:1'1,(,,'l'l,1:1:)!1,I,, :), ,y ·1~, .. ,· :ttn.,:, 
air~!lt·· .1,r·•,.·tid1:~~idq11ahfo ,1!li:!'l"l!did1~ 1,u11! 1/'1!!:l~I!) ,ijl(!j:1l1~,~jji.hl!I. f'11~),j'll, t,h~l 
1l.11)l11·1,t.,1;ln111 (if 11n.111rmH,•1" · 111,foud h,1 11t 1fo\1111111,,l'd ··i1 hi!(•l1 1,t f·in1~,s 
111,~,· pt~rt111+ ~;1,l,11:1~t1,~1:•I;L, ·· l~}i.,iil_;, ·d;;tI,;~8,' tht! 1'li~:;,:Jd11: ··,:i,;,,til,i ~i;,,Ui~· 
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11·t•~11•rn \\' 1~,-hi11µ;hm wn,, i11n11h·d l1y 1111 c111lrny111,·11I frt1111 I Ii\· 
111·1•1111. Th,: ,,him• li1w nltinmll'ly r"n"lwd Hu.· pr1.•,w11i ,,jt_,. uf 

I lw foot hill~ uf tlw ( 'u »l'ml1•,. hu I I I id 11nt 1•u11nPl't w itl1 t lw frc-!>li 
,1·uh·r lak.-:- 011 tlw ,.1t,,!l·n1 ,,ich·. .\11 ar111 of thi,- 1~111lmy1rn·11t 

1•xh•111h-.! into 1111' P1tg1·! ~01111<1 Uasiu 1rnd e\1•11 fur ... 1,n11• di,-ltrn('(: 

iutn I IH' SITuit of ,hum 1IP Fm•u, f.u rgi- P,11111 ri,•~ ,,:,; i:-11'11 111 

tlw 1:11.,t of tlw mu1·im' ,·111lm,v1w:•11!:- Hild 1·mp1 i,,d 111h, tlll'111. To 

1!11· n1.sl i11 tlH'. ('(•lltrul purl 1011 of tlw p1·t•.,1·1tl ~ill' or 1111· ( ':1,-
1·1uh- ~lnllld nin,, 1 lwr,.- 1n•n· Ink,,,. whu,.1· .... 111,1·,· li1w-, w,·r,- prnl,­

alily not for ubnn· ,.,,,n h:\',•I. 
lluriug th(• progTI'~,. of lh1• 'l\juu quw:1 tl11· ,-11rfan of lht· 

land nret1, ,i,, wdl a~ tlw floor of tla, l!l11b1tyt111:nb \\'1•l'1· 1tncl1·r­

g-oi11g ilitft•l'Nltiul upward 1111d downwnrd 11101·1•1111·11t,. Tlit­

,;hor•· li1ws 11·pr,· u1h-am·i11g· 1u1d rdr1•11t·i11.i.:-. E,;luurin .. i'ornli• 

tiou-. 1n-n• !it•(·o111i11g 11111 rim· for ll '11111' nud tlwu ft'YPrt it1.l( lrn('k 

ht 1•,-J-1111 rill", Tropi1·11I diurn h.·s pt'Pl'llih•tl allowing· tlw dt-wlofl· 

1m·11t uf ll rid1 inn-rld11·ah• 111al'i111• f1l1tm1 a,- w...11 a~ 11 trnpil'ul 
flm·1l. Palu 1, 111111 g-iaul i'~·n1,- 1\·1•r1• grm, 11tg- 011 tlu• !uw ~wawpy 

lnucl,, l1111·cl .. ri11j,{ lln· ,·,I nnri~-,. arnl lak1·"· Tlw nlh.·rnnl e "le\ n· 

liou:,; uncl ,h·p1'1•,._;;in11s of ll11· laud 1·1111,;1•,I lit,· growth 1rnd hul'ial 
of I ropi('1tl for1•:.t., wliid, arl' pr,•,..1.•n,.·d in tlw form of 1·nrhon-
1u•1:ou" slrnli•s arnl <'Olli ,.(:am,-. 01·ru,-iooally ha,-w luva,- ,n•rp lw­

ing n11ph:,I prPst1t111lhly in p1lrl I hroug-h li,,-111•n, ut11I pn,-,-,ihly i11 

flnl'I ll11·011g-h ~mall \olt·:rnit· <·11111.·,-, lh:p111<it .. of 11,.li 1111d l1mrs 

,,r IH\',I Wl'l'l' fn1·11wd lmth 011 t-lt,.' !anti 1UJd 111)011 tlw tlmll':, nf tht• 
,·mhn_vmtnis. lu tlw ('ns1•n1h- ~fouulniu,; two l1trg,· lith•;, Yi'i-1"(' 

d~•y,•fop1·d. Tlw Parli1•1· !ltkr• hasin nllowf•◄ I !hi· u1•et111111lulio11 of 

!11\' sn111l,-to11n, and :,;h1dt•s whidt llllH• hi:t•II d,~srriln·il :L, tlu· 

Swlluk fcm1111li1111. Tlii,, lake was tiunlly dr1\i111!d pt·emutahly 

Htrongh ,uw of tht- t·,.f11n1·il's iu King nud P:1•1Tc eouufo•~ h1 the 
muriw.· ◄ ·t11lmyntP11t,.. Tlw ikpm,il,, whirh !ind forntl·<I wit hiu ii 

l\'l'n' ,.,Jjghtly folrh·1I uud tln-11 ill\'ml1•,I "·" lm,:dtit· Jttltgurn~ wliidt 
111·ow through 11111111.·roth p:11•nll.-l fis~ui-1•, nn,I 1H·1.•1111111la!Ptl upon 
1'11t• :,mrfor1• lh t In: 1',·1urn wn ,, I m,m It. L,t h r <I 111:.;t rnph it• 111m·,·-

11wnh dewlupcd 1lllotlwr .!rni11ng-~• lm,1i11 in ,l'hid1 tin- ,wdinw11t,1 
uf tlu· Urndyn fornrntin11 "n,· luiil dmrn. I.nit•!' I hi,, lnki- win; 
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nl,;o tlrni11l'd nnd the wntN·H pr1•su11mhly found their wn;v to th.­
west into tl11.• m'.\'llU. Pmh,i.bly tlw s11me 111on;1uenls which 'll'M'l' 

,lil'>hJrhing tfa· hmd 11rP1ts on till: 1n·t~st•nt ~ik of the fm,cack,­

w1.·rl' pffot'tiug tlw l'lllhnyrncnb lo tlw Wl•~t. It is pm,sihlc tlmt 
thc: grcnt lithologir vnrintiom; iu till' dinriu-h·r of th1• 1•st11ari1w 
s1idiun•11I,; of Kiug and JJiC'T<'C t·1.m11tit•s nmy luwe lmd sonw <·on~ 
1wdiou with the draining of Swnuk ancl lloslyn l1.1hs of Hu· 
n~ntrul Cnscmles. In P1ish•rn W1tshi11gton rnlmnie iu·tivit_v wn~ 

mort' or k•s" JH'l·rnlcnt tluring tlw t•ntin~ 'l't•rtinry period. Ju 
wcskrn Wnshington it. was Rlmost mtirdy <·onfined to tlw 

Eot•cm• t•poeh nnd to tl1c Quutc:rnar~·· This slllh-111ent dol'1i not 
i\pply to the Wtt,..hi1·11 fm,thill:-1 of tht• ( 'ib1'1Hfo )Jm111l1Lim1. 

E11rly in tlw Oligoc·em• l!l1<Wh thl!rti m1,1 :1 more gctwrnl ,..ub­
.;idt!lll't• in tlw 'l'l't:,.krn part of thli st uh·. :\lnrimi timlm_y1m:·11t,. 
1·-~ten1k•1I slig11tly farther t!t\i\t t:hun during the Em·11111: t:pod1. 

Tlw t•xh•rn;in l'"hrnrieii ,d1ich Wl!TI! in t•'iiiih:m·I! ◄luring tlw 
Eo1•1•111• dii;nppPan•d. Tlw nu,ri,w fomm~ mulerwl•nt l'\·ol11tio11-
11ry dmnJ.('l:" aml uumy i,;pedl's dmnu·h•ri,;tit• of lnlt• 'J\·r·tinry 
mid l't't't•Ht time nmtl1: their first 11ppl1nr1m<·t•, D11ri11g the• pmg­
n•ss of Oligon:m: fom• tlw fmm",; Wfrt' 1111dt•rgui11g 1·h1111g1·s hut 
,·n•11 at tlw do:,;(• of tlu- q1od1 tlw 1110,;t importnnt gc1w1·!l ,;J11m·1•d 

tropiNtl dmrnd1•ri;;tit•,;, During tlu.• Intl'!' portion nf tl11• Oligu­

t't:m• qnwh tht· 111ari1w t:mlmyrncnti; IJt>cnnw 1110.~t wiildy i-Jff<•n1I. 
Tl w l,1 rg-t•r port ion of I Ill' Pugd Sound Hnsin h,.•1·1L1111.· ,rn t•111-
lmymm t ,md it i:- pu,;:-ililt· tlmt tl1E· wnh•r,; of tlw m·1.•a11 gnirwcl 
at·t•1•,;,. through till' Htrnit uf ,Jmu1 tll· F111:a rntlwr than tln·ough 
~mitlnnii,tnu "'al'll1i11gto11. Thtrt· mny lmH· ht,·n II lnnd 1·1111· 

lll•dio11 hdwe1.·11 the OlympiE· ::\lotmlnin,; nm.I tht· pr1·:<1•1il ,-it.1• of 

tlw Ca,:,mde,:,, 

D11ri111,( both tlw Eoc·•·tw uml Oligvt,·111· iuul prohulily tl11· 

<'rd.m·t•ou,; tlw Olympit· ~lu11nllli11s wt·l'1· pr1•:-1111111thly nnderg11-

.i111g. ,rig(,r~:,,~H !!l'.1:1.11i1:i,n ,,~1'1d j
1
)1,1111ibl.;11' h1t1~ 111,11!1id!ul!d n i!d11dltfo11'1 1:,f 

1:1~!11,1:i11li1u1i,d:i1)):1. bJ ·1.h(: 1111il111II~! 11(1
• 1:h~i (.Uig1,11:,~111(! 1!p1:Hib, 1',l~tny ◄ l!f 

Uu! ljigl1111i 1n,,11~k,1 i,,t fb.,,. {.;Jlj•11111;dti. Jt.n.11.1ti 1t,.1,~ii nu1n1ul1111,,k11 u.p1J11 

il1u ~1i:1:•l,,1ti1!··c:1f tl1m. 111!11uplH.i11., 
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higlily d1•,·1~tecl tl11m llw Cnscndes hut wt•re ,-till in a pc11t.1plni11 
eomlition. Tiu: pn•-Pleit1hH't!IW topography of tlw Pugt•t ~ouml 

Jlnsin wits being dcvclo1m1 duri,1g this eporh. Tlw hist.ory of 
the Plioe(•1w in \Vai;hingtnn is n l"t'.tmd uf tlia~trophi~m nnd 

1im!'iiun which nt th1: pret,<:nt time ii- not Yery well knuwn. 
At the dost~ of the Pliocl'DC or l'arly in the <l11ntcrmu-y, 

11111u11hlin nwkiug 1110H•mr:11t;; were tnking plnn• tlirm1gho11I tlw 
t•ntiri• P,i<'ifk ('mist. The prc:.mt C'ibt·udt ltang(: of WHshing­
ton aucl Or1•gon rt!'! wt•II at- the Sit•r l'H ~ i:\'1ulii., of C'nlifo I'll ia w,, r,:­

uµli f tpcl. Tlw Ol_vmpic ;\louutaiu;; and the 111u,jor portion of 

Y1111r1mY1·r Islnnd wt•r<~ 11lso elerl:\k,I to un elerntiou of at k·nst 
;,,000 fN•t. During the p1·ure!is of uplift the pe11eplnin ~urfani 
of t h1.· ( 'n •wnd<',; ,rn,.. ,llightl.v w u rp,.:d inl:o II s,·1·1(·,, of 111wt hw1·,d. 

uml suutlwn:,;t sludinw folils. Tin· 111111·1• i111purtunl clrainnge 

h-a.1111•1·!-. nf tlw 1·1mg'1· wer1· pad ly rli·p1·ml1·nt npon ilw posit in11s 

uf 1111',w folds. l11 lmlh llw f'11s1·wlt-:i 1111d Ol.\'111pir,., I Ill' p,·m·pluin 
.,11rf1w1•,; WPl't• iu11m•dintdy nttnd,1•!1 by 1.•rosi11nal a.gl'tlt'i1·s mul 
llw clii;s1·t•lio11 of llw 11plift:1·d 11wsi.1·s lu~g-1111. lu tlw Ol_v111pic 

ll111mh1.i11!-. s11d1 p1.·ak,; 1L,; :\IL t'u11,1tu11c·1· • ..\11gd1•s. Elt•ll!HH'. llw 
Hrutl11·rs 11ml Olympus 111•1· rPsi1l11ul 11111111ulr11lf'k,., 11po11 H11· s111·­

fnrt• of tli,.• orig-inn! p,~1wplni11. Th,· pri111•ipnl 1·i,·1•r vall('y, uf 

till.' rauµ,·t• h1n·1· hct•II eun·t•tl du1r11 i uto t l1ic u pl i fh:t! Jn~11t•pl11 in 

sm·f1u~ci of !'11E! mmmtaiu;.. l.'pun tlw uplift,.·d pt-11eplt1i11 ,mdace 

of thl' ( 'n,w,uk :\lounttlin~ rok,rnit· 1·mw,, •n•n· huilt up ... ,1ch 
11!' :\II"· Hainit•r, B11ki•r, .\diuu..,, SI. lldl'l1.., 11ml li!nl'i,•r P1•1lk. 

·.\"oh·nnir pcnki- an• P!ltirdy nbs1·11t fr11111 tlw Oly111pi1.· ,Irnm­
tuins. Tiu.· pellk!o! i11 tlml rang1.• 1u·1• t•ompo-NI of 11wt1111111rphic 
l'll<'k wliid1 l11•e1111st• of !lu·ir r1•i-isttuu·1.• lu Ho.~iou Im, 1: lit>l'll lt•ft 

H~ monndmwk:-,, 

.\fh·1· tlw ,·11lc1111i1· ,·11111•~ of th,~ l'ase1u!t:;. luul li1.•1·11 fom1cd 

11ml I lw l'nngl· luul 1111dergon1: ,·igorous 1•ro,-i<n1 flu: µ;r1:11h:•r por­

tiln1.· i,d ,,·i:111t,iiru. W 111.!1hi.n.g't;(u1 l~(1111 1111.11,;j,e,titi:id i,:.1,:,. gJ11l,◄ .iii1li,(,1i:1. 'ri1ii 
ttM) l,nl:lln i1d\'.l!1,ll(l'!;!t i:,r U,1~ fo1i,. wH:h U111 l)1,li:1l,1Nl ~~,, lUI i11,t1 1i1~gli!l,(lili,d 
,111:11udh 1111,:nii:, d1111.li'11ibi:1d .h'11 l!I l!-11~1:1,;1f1,,,.1!1. 1.:lu1 .. ptti•1'. 
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(:l[APTEH nu. 
11 ETIWLl~l 'M Dt•:P( >~IT~. 

Gg:,.'.~HAI. STATl>;MB:-;T, 

Pd 1·11l,,u111 1s t•>ise11linll,v II mix I II rt• of ,;e,·t•rnl orgu ui,· ("0111-

po11nd,- (·m11po,;1:1I fur tlw umsl pnl't nf liJl!l'ogl:'n aml t'al'lnm 

1111ih•d in the form nf hydriwnrlum-. uf rnriubh• eompo!<itiun. In 
:t:ssrn:illtio11 wi ti. t.l1l'SI' I lwrp 111'(' 11,;1111 ll_v !<1"1Htl1 ,t11101111h, uf us_,·w•n, 
s11lpl111r a111I nil" rnµ;1.•11. Tl11~r1· ,u·.- rn riuu!i kiml, 11( pPh-oh·urn 
hut t h,•y ,u·t· 11:-mdly gro11p(:1l in t·o I I 11'1'1' ('!11 -.,,,,. -llu:· pn rntfin 
typt', 1111' a.,phallie lypt• and 1111• oldirw l_vpP. Tlw pnrntfin typ1.:,.: 
a r•· I h1• .,01u·1·r uf 1110, I uf t lw rdhwd 1wti-ol1•m11. Tiu• It "f!lrn It ie 
lyJ!"" 1·011,-litut.· 1i ,.,111r1·1· for 1'11.-1 nil :rnd oil n,-p}mlL The 
11ldit11· I yp,· i,- 11 ,-1111n·1• fur 1ml h fud arnl rdiui11g puqmJ<l's. 
,.\ ,-plinl! ii· nil:- 1rl11"11 sluwl~- di,,tillc•d yidd ll cfork n•siilu..• uf 
n;,plinHi,· 11111ll•rinl wlii,•h is 1~wiily ,-11!11hh• i11 111·id:-. P11.mffl11 •iii" 
wlH:11 ,-lowly ht:atr·d yidcl 011 rPd11dio11 u 1•011,,idt•J'ahlr· 1111101ml u( 

light n1lorc·il ,olicl liydrm•11rlm11,- "1,i,·li hdung- rnmd ly ti, lh" 
pnrnffin ,1•ri1-s. irnd 111·1· 11nt 1•11;.ily nttiu.·1-l'd hy iu•i,b. 

\1•11rly nll asplml!-ir nil-: a,; n rnk ro111iti11 t-rn1•p,, of ,-oli,I 
p1u·:iffi11 :1111 I t lie 1111,,i orit y of pnrn1Jin ni I-; eon hti n 11spl11tll i,· 
pr11d11d,.. ,\,.; a r11h.· Pl'lllh- JWIToh.:11111s of OH(' l'Jpl'· .Jo 1tol: ◄ '1m­

l'ain tm1hw Jll'oporl'inni- of a1111th .. r typ,·. .\11 <"rlHh· pd ruli:·ums 
Jh>!!:"l',,,;j11 ~ ,·i ll11•r all n,,phalfo· or pn r11tfi11 rim ru d1'l' 111·1.• ('11111· 

pos1•(l uf a uiixhm.· of hytl1·oe11rlio11s uf 1liff,.•1·r11t lmiling- point:,; 
1rnd 1h•11siti1•,;. Th,.· rn rimr, hy,lmt'al'hon1, 1·oui;tituting ~11l'i1 pc:-
1 ruk11111, wlw11 ,-11hj1•1·1,·d to !11:11 t a I'(• 1·,·oh-·1•d wli<•1WVl'f t lw t1·111-
p~•ral 11n· ul' ll11•i1· boiling point~ i., l"l'adwd 

Ju nm,:.I "ii ll(•nri11;.i; di,,tric-1" in 1liffer1·11t purl',, o( tin· wrn·hl. 
tlu· 1111·n1li,·1·, u( tlw p,.,rnffin "1·ri1·,- nf hydrm•1uh1ms for111 rnw of 
1111 · r·I 1i,•( 1•m1,, tit 11..i1 h, 11( Jwl 1·11h•11 m. Th,• l:ii,('lu~r 111t•111l 1,•r,- 11( 

t Jij., ,-1•ri1'., whi1•h u r,· 11,-1mlly ,,11lid an.· 1·,,111parnti\"dy ritr•.·· 
)lt>tlm111,, ('H 1, i,. lh1· lm1;1•sl till'mh,-r o( !hi ... s1•ri,·s ,uul 0<·1•11r-: H>< 
11 gn'-, H i,; pn•s1!11t iu ;,oh1tion in lnrgc qw,otiti1•s i11 1m1,d oils 

11ml :tl"o oe1•111•;. ii~ 01w of lhf• d111·f 1·011stil1w11h, of nalm·al ga,; . 

... 
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It is n ,nh1r1,kif hydrvt·nrbon 1111d upon anuly,,is nonunlly j., 

found l.o 1·ontnin 7t,. IWI' Cl'llt. of lis1lroge11 1md ~5 p1•r ('cnL of 
t·nrhon. In :uhlit io11 tu uxJgm nnd uil Mglm, ol lll'r nrga11i1· 
<·on:-tihwuts whi<·h may be pr(•scnt in the form of lliih, nrt! cnI­
<·ium, il'oth nluminum, <•opp('l' ,rxi,lt\ ;.;ilnir, nrsenic and phoi;­
plmrou:s, ,ill of whid1 o<·<·ur onl}· in 1.·X<'(•(•(li11gly sm11II ammmh. 

Pdrolcum r11nh"-'li in fl)lor from ll. brownish hlal'k to mldish 

gn·,~11 and ydlow mul in sp1.·t•ific gr:n·ity from .71-iO to 1.0. In 
11 cnule shlk· it jg n ,·ist•ous liquid. 

SOFRCE OF PI~TROLI~rM DEPOSITS. 

Gt•ologists 1m: 11lmollt u11nnimo11sly of tlw opinion !"lint lll:nrly 
nll p1itrolN1111 d1•positi- nrl' 1krin·d from urg•rnit' som·r,,,.. nnd 1111t 

fro111 i1101·gu.nil•, ThoM: wh•i hnn• mh-nm•c<l tlw innrgunil' tlu.•ory 
of origin 1U-t' lnrgdy <·lll'mii;t,,, Their idC'H:< ban• lwc11 dl'<iuC'ed 

from <·xp1.'l·i111<•nh1.I dnta in flll' lnhorator,v ;ind nnt 11,, ll rnk• 
from the gl·ologieul m·c111·1·t>11rt~i-, of s11d1 cleposih, in th(• fid1L 

Jt ji,: h1,li(!\'tid llmt in lllO'-t ('ll!l('S pdrol1•11m Im,; ari~t•ll from 

l lw l'l'lllnins of animal lif1: whit•h fonm:l'I)· w:ts in exi,-:km·c dur· 

i11g pa,.;t gL•ological Jll'riods. In "omt cllse,; plnnt lifr lms ,wkrl 

a:- 11 <iotir<·e. Clwmirnl exnminnt.ions of liYing ani111nl orgm1· 

i•11n,- i,1lmw tlmt they an• ('01t1po;,;1•d lnrgdy of foHy milh~rinls, 
whilt plnnt,; nre for tlw most pnrt. 1·orupoi-1,1l nf r1·ll11im,1•. t'Pl'­

h1iu phrnts uf low 1h•wl11p1111'nt in thl' hiologi1· iwale :'l11t·h n, 
di11tom;. lmw fut.,, ns tlu•ir 1·hil'I' t•on,dihM1L .\ntllyst·:o< uf pt•· 
I rol1•u111 1•on1pountls 'lhow I.lint tlw dwrnienl :-<t1bsbt1H'1.'S 1i11h.•ring 

into th(:m art' rnor<:' doi;ely rdah·tl to fats !lum to t'(•llulm,t•. 

,\ t Vil rious t.inwio 1•.x J.H•rinwn t,; hn v1.• hc1.•11 pPrfonm~1l in tlw 
lahorntor_y to bring out c·ertnin r1•lntio11;;hip,; lwtWP('Tl tlw 1·h1.•111· 

it•ttl t·ompm,itio11 of pl't.rolt•11111 n;. t·ompnn·tl with thul of nninml 

lift.. In 1888, .Engfor 1li .. tilltid 4!)0 kilogr;un!', of ti'lh oil nnd 
. ,,bl,i,,.i1,111li.1)··•di11,ti,ll1,t11 .i!inIIli~i: t1, p1it1:ultu1,n1,.. .l)i,iiti,ll1tt,i11n ,~11,.i! .. ~i1n11• 

:,, ," :,,, :·' ,, ',,,',ii•:' ,,, 1;, :· ',, :, "l, •··1·:,,. ' '·•,,,· ,· ..,l.:' ' ,,• ,11:, ' ,: .~• ddl:~·,::,, "" ·:, ' ':1• 'I ,,, ' ' " ,, ,,• ,,,. ,, .. , • ,,,: ,:i· ',,I,, ' :t•'' m,,:,I11.~ .. t:,~,. j:•.1,,, l:~ ~.,t111,IJH,J111.Ul1,.~ ◄,,l.1, .,,,,11,1,,1 · , , · IIUi .. ~,.,I, U, l)'l,(,,!!li!U ! .. !)1, ~·. 1~ , · 

l!l.~)~J)IU1:l1~;~;, ·•·iii't!i i:,1:it:~•i1,uid•' ,so.:!~~:1, ,,,, 1.u •. ,i.Ul11~fa:!,: whi.1d1• .. hi~d i.t. ~,1,,(11,tili~i 
jlt'l!l'l\1.Ut i:,.tt:),$1'.05,. : ,jil'•1;~l'1'l''i u,~i 1iiliitl.lh1b:! Iii ll;ht1·1iU'i:111l1sti:1,g1,J11h"' 
1d,,J111 f1ii,1:~1 · ,jji:)l:l"rll~liN:,Jii'.f tl,!l~1;1llli!IU!. Yl!ll!I 11,l),.,,U,,i,ll(!~t., '''' 
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In most oil braring districts th1~r1· ap1H:arli to lw il l!llll't• Ill' 

]I,;,,, ddfoih· n•liitim11ship hdwt·c11 tl11.· prt•st•m•1· nf fu~11il nninml 

rmrnin,; 10111 I lw ,;f rn ht <•ontnining I hi' prlrnh•um d,•pnsit,... On 

tl11.· i!',lnml u( Trini1lnd t-ht·r,· 111·1· PXh•11,1i\'1• IL"plmlt 1h•po:-i Ill whi,·h 
m·1•11r in 11>1phnlt lnkt·:-1. Tiu.• 1-trutn n.,:;oeiatc,l with thel'>t' n,­

plmlts c·nnhtin \'11~1 nu111IM·11 of rnieros<•opit· n1111·i1w n1·gn11ii-111s 
knu\\·11 mi: Fortnninifrrn. It iis poi.sibh: that llu.· ,-oft orgn11it· 
t j;;~m·i< or t lws1• 01·gnnis111-; n rtn Im \'i11g 11111 h·rgmH· d 11'1111 (•u I 

t·hm1g1.:, muy l111n• bi•t.·n HII' ,-our1·1• of tli1• pdrolnm1. 

In ~collnml tlwrt• 11.r1• slu~h•s h1•1n·ily dmrgtd with petrok-11111 

whid1 urc knmrn a,. oil shah•s. rpon ,listillnlion ll11•.v .·ridil 
t·Oll;.iderahk 1l1t1ot111 ts nf li1111 itl JH'frnll'lllll. Assut'ia h•cl wit 11 
thcs1• :-.hnlti>< 11n: lu1·g-i· 1111u.11titi1!s of fo,-,.il ti,d1 r••lll:tius. TlwrP 

IIHl_\' lm\lt' he.ill a gend ii• n:·l:1.tim1;.l1i p hdn·1•1.·11 I 111: 1wt rnll'lllll 
1mcl t lte m•igi nlll ,o(t org-1rn i<· fab of II w fi.,li. 

In t h1• l\lis..;j,.,,j ppi Ifosin 1rnd iu t lw A p1rnl,1(+ii a11 , I u t,,.;, 

tlwr(· an• 1•xhmsiw hdts of linwsto11t· of P,,diuozoic agl.' whieh 
wt•n· in part fornw«I fro111 fhl' lmnl ('1tknr~•011,; n·umin:- uf urn-
1·i11e animal lift.. 'l'}ws(• organism• origi11:1lly t'!mtuiw·d snft 
org-nt1i(' t.ii.;sm•s, Till' oi I 11.ml gm, dt•Jmsi I~ of tilt'~!' nn•;1s u n.· 
uss11t'i1dt•tl with tlw liuu~:-.tmws OI' tlw m·.-1·lyi11g (11' 11mh·rlyi11g 
s1111tli,tm1t·s or ,;lmlt•s. Tlwrc may h1.· a r1•l1ttio11,;hip lidwt!en the 

p1:h-11l,.•uu1 nlUI till' 11ri1,6rml orgmi i<· Ii ft. of t ho1<1' rt•gim1s. I 11 
".\JP\il'II liimil1u· r..!1ttiu11s l'\ist ht•hn•m tlw ( 'n•taet~m11 lii111.•st.1m1·, 
itrnl th1.· th•posi I,; of oil. 

Tlw soft nrg1111ic fob, fron, fo:-sil mit·rol'ienpiC" 11mri1w diatmn), 
mu,v lu1n• h1•t·n flu: so11rt·1.• uf th1: 1u.•lroh:u111 in tlw oil tit•lds of 
.-.outlwm ('nlifornin. Dul'ing lh1· lmn•r .'.\lion·m· n portion or 
tin.· C0tL!-it Huuges of ( 'ulifomi,t was 11n :um ur 1•111lrnynw11t of 

tlw Ol'<'Hll. "'ithin thili cmh11.,vmr•nt tlll't'I' sw1u·rn1.·1I 1mcn11ntal,lt· 
n um hen, of diatom);, Du l'ing tlw t:•xish~m·,· of U, i,. s1·n t•11vi nm -

lll\'11 ht 1 ('OI Hi it i un s IL p pt•n r t O l Ul\'(• bt!l'll fo VO 1·n bh· ro r th(' l.'I m­

t i m11111s ilM·dnp111t11t of tb•,w forms of lifr. A, n l"l:><tdt n for­

nwt.ion Wll:-! huilt up ron .. isting in part of ,leposit~ inrgdy 1•11111-

pnr:td of tlw "ili1·t•OllH 1•c•mnins u( diatoms. 'l'lw•>1.' silir1:u11-; ,-111111·!< 
111·1: known ,ll\ dia.ton1111.•t•nus ,lm h,,.,, Tlw • .- Im ..-i:• 1t din,f't l't•ln -· 

DNR-00005251 



26i Bulletin Su. 1.J, JJ'a,Jiington Gtologic,,l Su,-r·f,lJ 

tiou,-hip to the m·<·urre1m• of pdrolt~uu1 dq>o:'iit;; in tlw Cnli­
fornia fh:ld. :.4,rndstones uccur hdmr, ubore and inh•rli~·1hlt·.I 

with these• :.Jrnles, nml wlwren•r Hwy cnm11 in <·ontaet with tlw 
diatomaccous i-hnh'.s or d1erts, they U:i-null,v t·ontuin JH'trnli~11111. 
Wlwrewr the 6fl1Hl,.,tones are pr<1s1.·nt l\nd tlw diutm111u·1·011s 

sludei; are nhsl•nt the formt·r 1H<'. usnnlly li,u•n•11 of pd roleum. 
In otht.'.r wor,Is the :'oUUdstoncs ad a:- 11 rd,1.im·r for tl1t oil Hm.l 

git!< m1d tlu· diatmnncl·1ms shulei- hart'. bten thl' snlll't'l' of supply. 
'fo 11u1.ny pl'ople tlwn• is 11 gP1wral imprc:-;,;iou tl1i1t th(:!'(' 

l'xis.ts a ,fofinitc relutioni;hip betwc(111 the 11cc·urre11ce/'i of coal 
uud oil. From n g('nl'tic ~hmdpoint they nre lllll'l·lnh·ti. lfo,­
tillntiom. of ,~md do not givt• ri1w t.o dw111inll compou1Hls of 1t 

dmru.dt•r ;.imilnr to pdrol1:>11m. Oil umy ot:<·111· in ,-lra1:t ,if 

tlw ;;nmt• g~•olo~ieul ngt~ as eoul d(•pn.~its. lt rnny t•vt•u m·cm· 

"·if-11 l'oul hut when :-t1eh tl cnndil in11 11hh1i11>1. 1·:wh 11s11alk 1111-, 

hC'en derived from a d.ilfe1·t!1tt .. uurt·e. 

GEOLOGIC DISTHIIWTJO:,;' OF pgTfWLI<~F~I DEPOSITS. 

lkposit;; of pdrok-um and KR" i11 H1rying a11101mt,; h11w 
lwt•n fn1111d in the st min 11( nil fH•riod~ from tlw Cm11hria11 to 
the P}ioc•1•11t·. .\:s a rule in nny nm· lm·n Ii ty p1_.t rnh.·11111 is t11>wdly 
e1mfhll'il In llw ,-trnh1 of um· or two pt~riml!-1. 111 the ,\ppn­

lnd1iun mul i\fis,-i~sippi Rn-.iu n.·ginns; pet rnl1.•um nml 1111t und 
gu, nrr found in tlw Pahu-11,mit· sl.r:du. IJ,u·ing ti,,, ~lt~so:i:oit· 
a11d 'l'Prtiru·;; tlwl'lt· n:gionl'I w1•1·ti larµ-dy land an•:1,; nml 1'm11li· 

fom~ suil'nble for tlH.• 1fo,·elopn1ent of pehokmn did !ll)t •·xi,-t. 
, 11 Lonisinnn and :muthern Texas pet.rnl(•mn nnd gn-, an· found 

in tlw Crt•tnct·ou,.;, E1.1<"1:ne nm{ .'.\JioccJH~ sl r ll n. Un t lw P111.·itk 

coaisl' of Cnliforniu then• l'Xi,-t st rahl of Palut·mmir. ''•·soi.oic 
m11l 'f,,rtinry lt.g'('. 'rlu· Pn.lnPo:i:ui<· forum! ions n<·<·U t' ouly in 
s1:alh-rt·1I nn!a;; nnd rl 1·~~ almost b1u·rc11 of pdrolPmll anti gn,,. 
'l''J'\,1, ,,,1,, ,,,, ,, " ,,, ,,1, ,, , ''", ,, ", , ', ,' :,, ,, ,:1':,, •:: :,I:,: 'I , , "I ,, J'.! '(''"Ii,, ,,t:' , ,,,:1 , ,, , , , , , ',1, ,in,,,,, ,,,'~ , , , 'I' :,, ,1:,!,t,,'li;! l:U{, 1,1u111mm,!!, Iii 11,Ci.lU!!S(,l!l Uli :,,It: ,!U,l:mlll 'll,IU,I ,,l,,.:!rt,11:11';}1, 

~:1!1,h~ i1~, f]!li!, l::111~:sti lt1,~1g~i!l, ~fo1,~1cly n:11 f:,fa,,: ,1,1,ti:dlmb11 1h,111>lliil'i 
b()~1!1111 lt.itl1,i1~ 111~!' 'm11•:f!11,,1ry £'111d1,11dif~l'l~i., 

l~,~1~1,11l111~M1~11,s ~11hl:d;1, b1t~l<l b~i1i111: 1)1,j~,11111 ,1.11' 1:iili l)i!1!1,thlg, 1liiii,l,,ii,i1tl!l 
i1!1 ,,1u1·~,ifi!11ti ,,1~1t11t,i, 61' t,llfo,,~~•,'1;,,,M , i111,lfo1,,1t1:1 1J:"1il:1'1l:l~1ly ... tlud i:~~it,h,l11u111i 
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111ay oet·ur in ;;;trnta of IIUJ g<'ologic· prriod. During 1my mw 

p,•riod. g'l'ologic couditiorn, in mw locnlit.v 111:1y havt'. lw(:n favor­

,, hie for the· fornmt ion irnd uccum11 Int ion of ni I uud g-n:; lllld 

iu ,,om11 otla•r locn.lil~y JWl'lmps m1t fnr mrn_y tho,il• ('ontlitions did 
1101- cd._t, The rt:sult i;; tlwt llw rot•k,.; forirwtl nl tlw 1m111e time• 

in n111· hwulity nmy lw Pntiri-ly lmn·i.•11 Hml in 1rnotlwr c·onfoin 

rid1 ,h•pmdh of ui!. 

H1·11.ATH):,,; Oil' nEOLOUIC STRl'CTl'HI..: TO '!'HI~ OCC1:HHgNCI!.: 
OF Pl•:THOl.,El' .M. 

( ;eoloµ:il' ,-trudure 111-ts .-, ,·1•ry impodant h.-:nri11g: up1111 I In: 

•H'l't11T1"1t('I' 11f oil nml gits, \\'h,.·n pr1~i,1-11t in nny n•gion tht·y 
n1T u,mully ll:-.,ol'iafrd witl1 ,edirm·11tt1 ry rul'k,. They are ·wry 

gt·ni.•ntlly abs1·ut from ig111:011,; or mdantorplii<' rocks. SPdi111e11-
tn ry strnh, 11re nsu11lly <'rnupos,.·d nf 1tlh•nmti11g layPr'i of ,itrnl­

~to111:, ro11glm111:n,h•, ><ludt- mul ~111111:l'irm:.~ li1111: .. tum:. ''t.•ry 11fh·n 
t l 11·><•.i gra, h- in to 0111, •111ot la•r. In mmd· l"Pgio11 s oil I 11·11 ring ul' 

01111.·r strn tu Hl'e ,011u•ti111es I lmro11g-lily JH'l'lll!'llh·d with 1nli(•1· 

whi1•h h·ml,. lo tl111,· i1,; au n1uh•rg1·u1nul 1·11rr1·11L In umny en:,;e.,. 

1'.,,p1·<·iully i11 oil 111·0,htt.•iuK <lish-i,•b, thj,. 1ra.tN i-. ht-iu,ily 
di;u•g-.ic I w i l'h l'h l,)ridt•,. Smu I., t.mit• i-. n uuwh rn11r1• puroui; rod, 

thnn N!uth• and if oil or wate,·, 01· both, 111'1' pn:,-pnf tlwy Hl'1.·uu111• 

lafr i11 it to II grtah-r i'Xh-nt thnu in th1: .,l11d1·. which 11<'b us ml 

irnp1.·niou, ln_v<·r. ,\., tlw wah•r and oil 1·ir('11li1hi thronµ:h 1111• 

~nmb,lrnw ,:ones tlwy t.NHJ to piir~ially ;,1•p,1rnh• 11t•eo1·diug to 
th(' law~ 11( grnvity . 

. \s :t n•i;ult nt' innii;I igHtiuni; wl.iii•h !111\1.! ln.11.!rt l'lll'ritid 011 

in 1mrny 1wrt,.; of the world it lms h{'c!I d.Pm1.m;,tr11t'c'd t ha!: ther{~ 
H n: n•1·y fow in,;l1W('1•s whrrl' ;,cdimt:11 buy •·ol'k, lh:• nh;;olu tdy 
lim·i-:onlnL At tl1<· fll'l•1w11t tinw alnw,;t 110 purt nf tht• earth~;; 

nn-;t i,- n·umining 1ml-i r,·ly shit ionu ry. l)j ff1·r1~11 t i:d 111m•t·nw11 t.., 
;ire I II kiug plat·•· rt•,mHiug i11 tl1•11r1•,.,,im1 i 11 :;111111.• loci\ lifo .. ,, a ml 

1·h:•.-ution in otlh!l'~. Smndittll'>' tlws,, rnon•rn1•11ls 1u·1· 1.·:-d1·l·111t.~ly 

,-lnw mu! nt otlwr ti1rn.•t- lhe,Y tnk1• plne1· with eon~i(h:rnhlt• rupiil­
i t y. Thi· e11111!1i111.•d rcsu lt of ,11d1 di),I u 1•ba1t<'l''I is to th rnw urig­

i1111 lly hori1.onlal strata into ,rnn•lik1: 11111lulnl·ion!I, Tht:~e Ill'<' 

µ-i:m•rnlly 1·1•forr1•1I l.o its fold>< arni ll11.• npw a I'd port ion nf t h1:•m 

DNR-00005253 



~6J Bulfrtin Xo. /,I, Wn.11hi11gt011 Geologirnl Sun·t:H 

us untidim•i,;, The lowl'r or downfolded portions Ill'(! :-:pok{~fl of 
,ts sy11di11ei'i. The lint' on the sudiH'\' following lht· highest 
points of un uutidinnl fold is known 1t,- m1 a11tielinul nxis. The 

ungll' of slopt:1 of the str,dn on tl1t• flauks of nn 11nticli11e may 

ra11gt' from h~ss than m1e dcgrc(' to 11i1wf.:,: rl,•gr('('~. Souwtinws 
origimtlly horizontal ;;train Hlll.V be slightl.v lm]J.,l'(~d upwanl to­
wiml u point on tlw f.urfact.'. The stmdure of such a nut~li 

would nppcur ,;imilnr to ti \'t'l')' 111ucli flatterml C'om• nrnl tlw 
nuglr· of llloJJl· of tlil' surf1W! of tl1t• eone might rnr_v slightly 
from plAc(l to pliu·l•. Snrh strudurc~ ocrurring in nnture ,ue 
known as domes. 

,v1w11 ll lil't'll'!'; or horiznut:d stmb1 :-1wh 11.il hn\'t! all'l1itdy 
lll'l'll ,h•st•rihed contain w1ltt•r or oil m· hoth, an· (·11ppt•d m·t•r 

with impt•nious sludt~ lt1J'1•1·s and 1t1't• t !um folilt•tl into !Imm:" or 
unt idiuel'!, the witter and oil will h•nd to <·ir<·ulnk nlo11i;{ tlw 
u11clul11tious of thl• strata. 'l'li(!J nl;;o foml to nmintnin llw 
,.;nrn{: ~rnvity ri::l1ition.:,, ns th(•y fonm~dy rfo] wlwn tl11.· ;;trntn 
wc:•r1· horizont.ul. To H ('1·1"btin •:Xtrul tlw wah.•r rircnlnh·s lwlow 
uncl t lw oil nhov1•. A H,·r t hi· st rn tll lm .,,. h\·c•n fold<"<1 1 lw uil 
will teml to ri,;1~ to th\• highest. points pnssilill• in tlu• 111ululnti11g 

h~y,·rs of ,m111Jstoue, 11111I tlmt will 111· hc·ueath the ilX('" uf Uw 
untidi1ws or tlw t~pi<!t'S or th1· domes. 'l'!u: l'('Ktlit is !Jud IL" 

llw oil 1L11d w11l,·r eir<•ulide in tlw 11111Jul11ting ,.frnhu,1 of ,;1rnd­
sl.otw 11 lnrg(• portion of tht· p1•trol~1m1 will ,u•t·urnullltc• tmrnrd 
th(• nxis of the upfold ku,·ing lt•i;s Rnd 1,•s;; in tlw dmrnfohl nr 
,;yndim:. .\:,; it rt•i-iult wlit•m•,·(•r n .,.,-di is lmreil ut sonlt' point 

nlong tlw inis of nu 1rniit•li11c ur rm the 11pp1·r port.ion or n 1lo11w 

,md nn oil lw11ring s1rn1btmw i:-1 htppticl, 1wtrul1•11111 and gns 
1nuy ru"h to Hw .;11rf1u·<.• in tlw fo1·rn of ll guslH)I' or it nmy ht 
111•rc•:.111try to t•xtrud lt by pumping. lf ,:i wdl be hol'eil nlong 

lh,.• a~i~ of n ".nidint• 1rnd tlui oil hearing "nmlstow: z01w h\'. 
1i(1,1,~1h~Ml, ,i~l.t. ,~!l~,t,~nr i11,,t.ii1id. ~,,. i:,il ·n1,1~,, 11(1 ,,bt;,~iu~i,i,. ~l111!u1)lll!t ,f,uit:t• 
h1u11ii 1:,11i(,!'l1 11~1'*''li1:'1,1iziii,il h1, .p'1~,,11:it,i1.!1,,l1.,,, idl Hi1,1:i. 1,,tti:1)11:11t1,i\11,:a•.~111id,1 
#I ~!Jilli) Wl)/'ldl Silli!!II ijt!M, 1!'1ii1!t,t:1l 1!.,ij. ~1,1ill 'l'!jll!li!ll'.d; f1:b11 J~1;:1iili!t;l;.1~1,,, 1,f 

11.111ti11!lh1t1111 ~~111d 1:y1~(1ll1u111I 111 1rm1,11g tJ1(1 1n,,,,t · i1111rii~,1~tlt1~tr ii,l1h,11. 1, 
gil111l1~gi1,t ··111:1~ik, .. ·;11~,.•··1m1,~ki1'1ij: 1~,,1·. ex11~:1,11l1111i.t,i1,n. d.f· 11,~1•,••·tiili. •ll:l~~1f11:1f,·. 
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111 tl fow instunc:-l'!'i it lmppt'lb tlmt tlu·r1· 1ll't' nil lwnri11µ; 
;;and;;to1ws in wliid1 pdrol1·1m1 deposit,. 11 n· pn•,;pnt hut wll('l't 

wntcr i11 nh:.t't1t. In ,;11d1 l'nse,;, thl• nil h·nds io <"i1·t•11h1k tltroug·h 

tlw snmlstom· hut ,im·t• IHI wuh•r is prt•Hctit it is 11ot fort·e,I tu 
t lw u ppl:r purt ion nf t ht· ~11mli-to11t· znm•. It JH'.l"llll'll h•!o> t lit· 
whoh.· strnd;;tom· ,;tr11tu111 from tnp to hil"l' 11r pedmps i, prc~-
1~11t in hlrger mmmnt m·11r tin• b11iH'. It doe,i 1111t howt·n•1·. n:,, 

lwfon·, ti~nd to nt·<·11mulnh• m·nr tlw ,lxt•s nf a11tidi1w;. hut rntlu.·r 

in tlH· "Jndinul troughs. :-iud1 <·otulitions ·Lrt• 1•xt l'l•nwly r11n•. 

It is of wry rnmmon Ot'L'llrl'l'lll'c in mosl· oil ,list rids !Ind 

I ht•n· ,u·c st•V(!l'nl str11t11 of oil lu.•n riu~ s1l11d"to1w nlh·rnntiug 
u·il h irnpt•n·iou,; l1l_ver~ o( )!hnk·. E1u:l1 sn11dstom• l(olw nmy lw 
1•011i.icl1•n•1 l nri 1u1 oil n•,;(•r,·oi r i11d1•p1·111h•11~ of II II thl• otht•r ,m11cl­
s to11<· Y.uiws. It would be po,.sihli• to lnp Hll upp1.•r 1.u1w nrnl 
l11,:Jr1u•t nil till' Jll'lroh~11111 "'·ithin it mu! uot iu till! ll'!u,t 1listurh 
thut i11 th,, :.!OIH:,. lwlll'lllh. A fkr ,ud1 11 '<t•q1wn<·(• uf ,;1.rnt,t 

huw• lit~l:ll forrnf•<I 111111 fnhli·d into 1mt.it-li1ws mul ,yrwlim•s, tlw_v 

1u·11 ordinnrily ,.uhjt•(•tcrl tn ero,;ion. S1u·h 1•rosion umy he suf­

fkin1tl_v vigm·<ml'I to 1·1.•0tm·e 11 pnl'tiou 11f I 111.· owrlying- ,;hnh­
i.trnturn ll.nd 1'llow 1l ;.nmll p1u·t of tht· oil hearinj( !s1U1dsto11t• 

ZOlll' to ht·<·o1111• 1.•:s:po,erl to t hi.• ntmui-pherc. \'\'lu:·n this 01.·<·ur:. 

t lw m(u-t• voluti I,'. t·or1stit111.~n h, of tlu~ 1wtroltim11 will I em! to enqi­

ornte nml ultiumh•ly Jenn- lwhinrl II vi.:t·ou~ 01· ,ofol nm:-,; of hl1u·k 
,i~plmll 11111 nr light t'olon·tl pn rnffin. Sud1 oe<:urrl'IH't, 1u'<• to 
Ill' found nu tin· islnml of 'l'rini~llld in tlw W,,st lmlie,- H.ntl in 

tlw l.1tkr Atlmlmi1kn l't•gion of Alberta. It is to Ill' iufrrrr·ll 
from tll(' otTUrn•m·c• 11f :rn m,pludturn oukl'np upon th(• s111'fu1.•1.i 

tlud at h.•ai.t um• nil hmri11g :-.trnhuu Jm:, hy nnt11r11I pro1·1:•SM!1t 

lwen 1h•l(troyt•d n~ 11 pdrult·m11 prudut·t•1·, hut it dol'., not imlimh.· 

that tlwr1• 1u·1.• no 1unr1· pdrulPHIII llt'aring :r.mn•;; lwlov.·. In 11101,t 

rt•gion-.. wht•n• nil d1.•posits nrt• knmnt lo m·t·m· nrnl wl1<~rt• tlu.· u~i.o­
t·i1d1·«I ,.trnta lrnn· h1•1.•11 foldt~il into antidim--, !Luci ~.vnl'li,m, hy 
niinur or mnjur ~ti--.•ssp,., hr1'1lks nr ('r1u•ks h:1,·1• bt:l'II 1h•v1•lop(•,I. 
Tht•:ic 1u·1· g, .... 1lni,{i1·11lly know11 us (mdt,-. '1'111.·.,· 11my l:Xl(•ncl from 
I h1• :'lll rfat·t• ,low nwa 1·d for ('llll.,idt·rnhl1.· tlish\llt"t•,, 01•1.·m,iunn lls 
sudi fault., uiay lwmwli anti s1mll' of tlw l11·andw"l may tnp oil 
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hen.ring snndl!tmH!S. Whc11 1md1 a condition OC('U rs tlw ligliler 
1·rn1stihM1b1 nf the petroleum 11111y in ,mmll 111nmmts I rawl nlong 
thc!-it' t·rnck"' townrd th1: i;urfac:e. Sct•png1:s of oil may tench 

the surf1u:(! inmu.•dintd_v ahon• iti! -.om·re, or c,ornc (li .. tiuwc.· nwuy. 

It urny rend1 th<: surfaC'e at tlw axi~ of u.n irntidirw or ,.;omc­
wh<·re along tlw axis of n syndinl~ or in lii:!bn·en. As u r1:i,ult 
il is nppan·nt tl1R.t ir mi underground uc1•arnulalio11 of pdrn­

foum he presE'nt it. is not ue<·c:-snrily rliri•f•tly below ur in the 
nmr \'il·inity of n :n1diH.'e .;;e('page. 

POSSIRLE OCCFRREXCES OF PETROLEUM IN WF~STERN' 

'\"ASlffNGTON. 

Then· 1u,• c·onclil ions in ("crtnin w•olog·i1· for11111l:ions witl,in 

t.Jii,. stab> whi<·h ,~b,mlutd_v prohihit the 0<·1·11rr,·nc~· of pl'lrok11111 
•h•posib,. lu C"t~l't11.i11 otlwr• formution;; 1wt.rolct1m n1ight occ·m· 

and iu still other,; tlll'n· i" ddfoih: proof UwJ it i1i' JH't•s1•nt, hut. 
wlwthrr in ~onm1N'(•inl <pumtitics or not, hmi not. lwen clc1mm­
-"-trah•,l. Tlw l'Ondition,; whid1 would nllow of ih orcurr1•11('(: ar1', 

first, t.ln.· pr1•i.t·nc1~ 01· fcll'nwr pn•~c:-nci: of sonw nmt«~rin"I from 

whid1 it could he ,h•1·iv(•(1 ~ ,;t•1•11ml, the pre!5em·e of i,;om(• :;edi­
nwnbu·y 11h-nt.n which r•rn1hl itd ns 11 retaining rc;.cnoi r: third, 

the JH~8t!nt·ti of i-itlllll! impeninu$ rnpping :-t1d1 all n. slmk or 
clRy stratum to pren•nt ih1 l's<·npe to the i-urf1u~r.; fourth, 1111 
lll'ehing of the strntfl. i.~ither iut.u domes or irntil'lim:s ti_, illlow of 

ib- ,wgrcgntion. 'l'he pr<•:-,ellc<' of lJl(•tnmnrphic rock;; or ig-

1wmtll- nwki; nre higli]y unfn\·m-nhlt! to tlie OC!(i111•1·Pll(!(; nf p<•tro­
leum within tl11)m. In lormntiorn;, howe¥er, that hil\'e hi:(•11 nwt­
!lmorphosed there might he locnl a.reni. wliit'h hnve 1~i,;t'apcd or 
nre only semi-metmnorphoscd. In such fununlious, if all ot.lwt· 
conditions arl' pres<mt, pt'trol<'urn dl'posits might ot:ctu·. In the 
ex:mnination o{ the geo]9g_y in nny parlirulH.r disfrid H i:-1 1we-

1~~11~1ty t:c:, ~~iit~~'l1ihl(!lit hqw ,~~i'.l'·th1!1 11bove ~!tl11:1,iiihm11, 11ppl.~i;, f.,~,,d 
l~-~m~ ·, 1!11,lllJ~ .. 1~, b1i1i,1!~1 . t!i'.l!, det!;id!i! ... ff'lihl1fil,i!,ji th!: po~1i!1IbUJtie:~: ,,, ~l~e . oe, 
cu:rr~~,,,1(1,.1~1,.·.·11~~1•:.tt1l1t11J:·•d¢tJ~1,slt;~. • ~,i:i, .f~,,,,tu1a,1;i,, t, i:i··• th1 r.1.~~,~1~\jl'i\, 

It, id't¢~) Ji1li)J)itlnl tt:1.~\.t . ')II tiJil~ .~u.11f1i(!l!:II ... 1~1 , .. J)l)rta,,. i),t .,ti~a,ti!b 
1,.~i~1:11s. 1,t1. li1:•t~.1:l~111<,ii•111.t,·· 11t1Utli: ~pt,1,tr~ ~mic!h Iii ··•'1i•~,1i,l:i:110,n.l3i• ,.1,l.11l11~,,11i. 
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glildul lakes, gluciul matt•rinl w1lli b1:i11g d(•posited h.r rdrenting 
rnlley glndcl'i. u111l the st.1·1.·1rn1" itisuing fmm tlwm. Hudi de~ 

po,.its ur1: prrl('tiC'ally lmrren of unimal lift.. Uccm1,ic of tht: 

rh11rnd1·r of deJmsition uf all d(•rmisits fomw1I, rlu" dircdly m· 
indirc·dly to gl1H'iation, there exi:,teti 110 animnl life which 
could posi,;ib]y have neted 111- n i;ourec for petroleum deposits 
uf 1.·omm('rcia.l ,,aJuc. As n rule the tfopm;its nrl' ,mft and inro­

herent ,md the individu11l stratn tio not persi:1t iu charnder fo1• 

,m.r gre1d distnn<.'.t.', Evt>u if 1mmll qnantifas of pdroleum hud 
hem formed thci·c "·ould ha,·t> bct1n 110 lllt.'lms of preventing iti; 

escupc. It is trut• there rue pn·llcnt in muny place!-i rery low 
grrul(• lignik senms 1rliid1 might yield l'lmall Hmuunb, of gns, 
but :t {{It:. c•tJUl'iitlt·r1li1ly d itf1:1•1•ut from tl11tt ns;,;01•int(1d wit.Ii pc­

frnlimm. The glndnl 11rift of "'·,•sh:m \\'a,.hington nuty lw n•­
µ;urtltirl \'N'J uufin'or1tbll: 11s t.l1(i su111·1•c ur ctm liliutit' for pc­

troh!um dcposit!'I. 

lfo1w11lh I lie g11winl drift. uml iu pliu•t·s nh·mling up tlm:111gh 
it 11rc 1mmfatones, shales and hniu:1 of 'I't•rt.i; .• 1•y age. '1'111,ir suh­

glacial di,~trilmtiou is rt'JH'est•nted on the gcologi1• umpis nc1•0111-

panylng thi& report. During the Roee11c thc tmtirt! P11gi:t 
Souml n•gion tidcndiug <ia1:,terly into the l •u~eude~ was the 
;;itC' of <!xt1:11i;ive eduaril'1' honlt•ring 1m tin~ mnrim• w,ltcr;. of 
the ot•t•an, In tlwijc hrnlit.•i; nf wnh:r s.eJiull'l1h ,·on;,it1ting of 

:mnth, mud;; lllHJ cht:,•~ WP!'C m~l'uuml1ding. :Slmrelinc,; wcl'tf 
,;hifting from tiuw t.o tinu·, ullowing sc1limt•11h, of mnrin(' origin 
to hcc-onw inhirhNldl!tl with tlto~t- of pun:ly l'1'tuarim· origin. 
l'.i(•diuwnt:i of th_. lnfor typt• prc<lominutc throughout thl· Eo­
('.c1w. A ean•ful l'Xnminntion of tlw,;t• strnbl foil;; to n·,·c11l th1.· 
p1·t•>1('1t<'<' of any grent <prnntifo•l! of fm,;;il 1rni11ml life. On the 
<·•mtru1•y Hwn· iut• cxh-m,iYe d1.•po8it:1 of fos11il pl1mt lifr 11s 

1\tfo:-kd to in t.hc mmwro11s coul s.eR.m:i uccurriug at. intcn·ul,; 
t.hmughout. tlw Eo('1•11c ;,(:tie,;;. ln the l,ugd Sound l'(igion, 

during t.hl, Eoee1w, tim11litions were uot fovorttble for th1.• de• 

velopnwnt of mnrinc nnimitl life in ,;11fficit>nt qunntilil's to nd 
ns n i-UUr<:e for pdrol1:~um ,lt•posits. 
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'/'It, 'l'ati,"'.tJ Fornwtiu1111 of IJ',•8ta11 Wn~lii11gto11 Qfi9 

Througlumt tl1,: E(w,·m· rnkani,· adi,ity W:I/; 1110n: or k•;,:s 
pn·nd1•1d.. Ju t,·rhc1 ldt•d 'll'i I h I lw i,1•di1m·11 h 10·1· 1·1 h-11,.i,•c flow.,; 

of 1uul1:;.i h•.,; llll ◄ I lnu,ult... llll! I llCl'llllHl lid i,m.. or ,·1.w·:ww !l!sli. 

Tht•!it• ,·xl.rusiv,• tlow,, 1·11m1· lo the ,;u1·fo1•1· through lbi.ur1•s 
I'll llwr tluui th l"t11lgl I g'.l'l~llt t·1·1lfr11I H)h.•1111i1· ('lllle,. Sumt· or 
llt1· flow~ W(•l'i· nppar<!11lly .~uhmnri1w . 

• \Hl·r th,• dost• of Eoeenc ti1m: tlw ,,t•,li1m•11tnry slr1tl1t tn­
gdli1·r with I lw rnlt·uni,• 111ah•rial w1.•r1~ uplifh•d 1rnd foldt:d 
nrnl I li1.•11 -'>uh,i ed,·tl h1 ,·igorou~ t!rosiun. Ju King- and Pit!r<·c 
t·01mt i1•s po,-t glnci1il 1'1"01<io11 has t·ut duw11 dn•ply into lli1· old 

Eo1·1!m! ruck,;., expo,..ing- o,·1:r H),000 f1.·1•t of ~lrnta. Inh•r­

lwdd1:d n·il h tlw s11-111[-.fom•1, 111111 ~lrnles 1H't' llllllH'l"OUM eoul sc11ms. 
Tlw wlmh· iwri,.·~ of !<trnbl IHlVt' 111.·,·11 lhl'nw11 into ,;hnrply 

foldtid 1mtirli111:•,- 111111 sy11<•li111•,. lul\·ing n !i{t'l\l·l'nl no.-th iuut 

,-,outh h-tll(I. Th,· ux1.''"' of 1111·,w nntidinl'"' !in,·,• h1•t•n dt~1cply cli,;­
s,•<•h:d nud if Hll)' pdrnknui il1:pm<it,; lmd h,·en foruwd lhl'_\' 

wmdcl long llg'O l11we betin (fo;;tro_v<•d. 'J'he1·(• is 1m 1•\"icl1·11t·1• lu 

warrmit tin: suppo,;it.ion that oil hal"i 1:\'1•1" li1!1•n p1·1•>i('.llt or i.-. 
pn•scnt trnfoy in tlu, Kinp; trnd Pit•rcc: 1•oal lie!fl,-. Sud, g,t,. it" 

mu.y he p1·1•:-1:nt 11111_\' bl' din,dl_v m,-.m·i1th·d with liguiti! c.h:­
po11ils au,I <·1mnot he 1.·m11n-dt·tl wilh oil. 

Jn Kit"np County, Eoct·m· h:umlts uut,·u,p in th<- hills wi,:-t 
of Bn•nu•rlnn 11ml :mulh of Chi1•11. 01•pnsio11nl ln_Yt'.r,. of ,llnd­

,tmw ar1· inh•rlwddc·d but. of 110 g'l'l'U-t exh•nl:. Tiu.• igm•mlS 

r1wk.. ,·tlllld nut po,.,,.,ihly !11H't' ln•t•11 a Kut11·1:t' of ptitrnl,•11111 111111 

I lw sm11l..,tom·,, which :~r,• i11h·rlwtl•h·il a1·1· 1,ot of sulfi<·it•nl 1:x­

h•nt 1o net a~ 11. n•><er,·oi 1·. 

Oligot·tm: lllrnt:i of rnnrim• oriµfo umll!l'!it! thl' ghl(·inl drift. 

of th1• nortli4'm pot'tion of Pngd Hound. Tlu-.r po:,i-t•s,. u 
lliit·k1ws;-; of m•11rl:,· 10.(HIO fo,•t arnl lum: l1t•1·n foid,•d into 11nti­
l0li111•,, mul syul'ii111.•s. TIit' :-•ml:111•1·11 liu1it of tlie~t> out.t•rop.~ is 

lliong- a lirh· P\ti~rn]iug from S1mttlr- wcsh•rly to Hn.·11wrh,n 

1Llld t.lwllt•(• lo llornl Cuna!. Iu pbct•:- thc>1•• ,-trattt t·mttain 

fo,.,,jj n1nllti-,1•1111 1'l:lll1tin., hut nut i o la r~,_. c1111m tit it•,-. • \ eu 1•1.•­

fu I sell.l'<'h ""tl" nuulc• for cliatomn<•i:•oui- dt•ptlsit<; hut IIOlll' \H'l't· 

1h•h·<·ic•<l. Frnn1 ~uch fo:-;,-.il lifi~ as fumwrl_v 1·~i,-.tcd. pdroh•um 
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Bui/din .Yo. Id, ll'mltiugtn11 (imlogirul Sum·y 

I h,: -1y11dirn:. Tlw :dr:dn on tlll' Wl',-h·rn ,i1lt· uf tl11! ".V'll('li111• 
an· dipping to th1c nortli(•a,..t. l"mm the pn•Y11ili11g north­
Wl'>ikrly dip of the strata Wl'!;t from Gdty .. lrnrg tlwn• i:-1 dil'l1<'l 

l'Yidence thnt tlwy h:m.· ber·n foldt•d h1u•kw-artls, thl'rl'i,y d<•\d­
oping un m1tidinal fold. Tlw t•x:irt position uf this axis l'!llmot 

IJP nhsnluh-l_r dl'tl·l'miut'tl hut ih npprnxin11dt• position is fairly 
c-ertain mul has hl'l'll indil'ah-d upon Map ,\, Plflt<• Ir, IL"- l'X­

h·mlilll,l: fro111 a point nn tlrn c•rnli.l lim• n sh,;rt tlistmm· we:-t of 

Gt4t,v:lburg l'iOUthwi~skrl,v to th<' Wl1Stl'r11 <•rul of LRkt~ t'rl•!in•11L 

from T11·in w<!stt•i·ly to Clnllnm Bay the n!i1,mc•t•ne iilrnk~ a111I 
sancl:.;tones !um.• ht>en thrown into nurnt•rous piuRlld folds whmw 

axtis hnn: n prcrniling tmut of m~nrly north nnd !'iOllth. TIH· 

points wh~rl' tlwsi.• nxcs iuh•ri.l•<·t tin• <·on;;f !iiw hun• hP1~n dt•f-­
inih•ly d(•termim•cl. hut thl·il' lnrnhnml i::-ih•nsinn il< only np­
prn:simnti-. t'l·om ( 'lflllmu Huy wt•;,;h-rly to Cap,• J?lllttt>ry tlw 
,;\ mtn lmni 11 JH't•Tn1liug nortlll'nsh•rly dip nnd c·mu;tit.nh- 1l 

grNLt monnelimd fold pifrhing ,nrnJ from the lung -;pm· l'X­

kmling from tl11.• Olympil· '.\loun t uiu,11 Wt•st tu t 111.• Jluin t of I 111: 
Ard1t•:,;. 

En;;t from Fn•~hwntcr )fay tlw lower '.\Jiot•1.·n1.· stl·atn huw 

lwt>ll foldc.•d int.o n i-_nH'lirml trough wlm;..t• n;,;i., 1•xtt:nds fl-nm 1.1111 

,·icinity of Purl Ang(•h'.s 11outlwa,;h:rly town rd Q11ilel•1w. It mn,v 

po,ii;jbJy ht! 11 t·outiimntion of the ;;yndim· existing north of ~1·­

nttlt•. An untidinit) nxi:s tr1•m1i- Sorth 70:' \Vei,;t from Port 
Lml11)\\' to Port llii-e1.,,·(•ry Bny ln1t tlw on-dying Oligoc·••111: 
,.,rndstonl·s nnd sh1tl1·s lm,·t· lwrn cumph.-tdy r1•1lioY;;d hy Prosiun 

l!Xpo>1i11g tht con• of Eu1·1"1l!' husnlts imd tulfs. 

'l'lw Fo1lo?.·ing .!1•d1wtio11,; may ht' 1mul,• ('1m1't"l'U111g llw pu,;,d-

1,ilitic•,- fur tlw 01·1·11n·t·1w1· of pd.rul .. u111 along tlw 11nrtli si1fo of 

tlw Olympi,· peni11,111lu: 

1st 'J'lw fornmtions invoh·Nl e(micist of Em•1m1· lmsalts. tuffs 
n111I sediment .. , togt•tlll:r with irn t•normous thkk1wss of OliK0t·e11t• 
rnnrim: fns,;i)iforou,; ,-,tmta. The imft. oq~anif n•11mi11,; of Ii(,, 

whidt foruwrly t•xish•d in l lw m11ri111.· i1trHtH ('OUlcl upun ~rnw 

distillntim1 lm,·t· pnuhw1.•d pdrnh·mn pro1hu-h,. Tlw mor1• por-
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Tht 1'rrtfor,q Por11wtim1i of lrntau Wrulii!lgtu11 ~Z7:i 

rn1,, ,.a111l,,to11t•:'o which are pn:~(•nt erntlll lmn• 1H"h•d !LS l'l'>it'n-oir,; 

and th<.• J;halt: hdt~ u, iuq.1t•nio11s t'nppings. 
~11fl-Tlw {int irt• •writ•,-; of ~tmtn lm,·c• hc1.•11 ful<fod zrnd if any 

Jlt'huh:11111 tlc-poi,its wN·c• for11wd tlwy would tmcl tu t·ollt•t·I lw-
11t:1ith tht' uxt's of Hw 1111ti<·lim·s urnl thoiw art•m, iuvoln·d i11 the 

,yndines would lw hnrtc•n. .\11 in,,Jwdion of :\fop,\. PliLh• Ir, 
'll·ill inrlit·nh' Hw apprnxinmk position of th<.• 11ntidi11.::s 1t11 ◄ I ~JII· 
dim•s. 

::lnl--No din·d iudit•ntinns of pl'f1•ult•1m1 "ct•Jmgt•,; lmw lwt·n 
WNJ h_y th!' wi-it<~r in im_.,. portion of tlw iu·1·11 involn-<l. 

,4.th-'l'lw nun! C'Olll'h1,;iun~ 1111\,l' lw dr1nnt thnt Oil tlw nnrth 
...,j,h, 11( the 01.nupi<" pt:nin,.ulu ~"~ologit• t·omlition1- ;trc nol ,md1 
,,., to nh~olutdy forhid tht~ m·t'lllTt:11t·t• of 1wtroll!ntll dt"posit ... al­
t hough I hen• lll'l' nu 1l i l'l•ct i rulic14t ion ii to ~t1ggt•"t 1:lwir pr'C!'t111<·1•, 

If suel1 «lepmiits 1U'l! Jll't•iu·nt llll',Y will 1•:.ist lwm•1\th tlll' lll"l'H!!- i11-

1lit•nti~,I upon tlw it('t·ornpauying rrutps w, 1rnl.idi1ml n~a•s, •,irl1<•r•· 
,lc1Ydt1p1:d wit.Mn tlu· lo'l'l'W '.\lio<·•·1w M<·k,.. Th(Mt· 11r1•n,; involv.•il 
in syndinal folcls ;.;hould he t•on,,idt•J't:tl ti" barn.-11 nf po,.;sihh· 
lll't rok•mu dt'JJUsit~. 

SOl"TII WJi:STF.RN w ABHl;',;G'ro:-:. 

,: F::"11mA L ~T.\'l'lrn 1:::s'r 

Tlw more dl't1lih•d 1lc,wriptiou o( the g<•olop;ic ,uul strndur11I 

eomlitious ohtnin i11g in Hout lnni,;tl'trl "' ashington hnn: nh·1•1ttl y 
ltt·t·n pn•,,1.•11f1!d in t'l\rli1!r t·lmpfors, Tlw formntions: i11w1lw•d 1t1·1· 

of 'l't•rtinry 11g1: 111111 1t1·1.- 1·0111111m1ly em·1·1"<•d with 11 \'t'l",l t hfrk 
~oil n•~idum11 or with Pleistocmt• ilcpo~il~ u( g1·an•I 111111 sand. 

Tlw t•ntire 'l\•rti1uy snit•,, is compo>wd nf interlwdd(:d :-l'(iiuwn­
turi(:>1 apprnxinmtd_v H>,000 fn•I in thil·km•~,;. Wht•lllC'r (H'· 

1 rull•11m i:s prt•~t•fl t i11 t lll':-t• fornm t io11,,; 111· 1101 ha" nof its yt·t lw1·11 
cl,•111011,;.f rntt•tl. In I he n1k1L11 i<· rod, i. of tlu.• Em."CIH' it 1·u1111nt lw 
1·x11t•t·h·,l Io m·,·u r. If pr,•-.;,•nt n t all in ,.out lrn.·,·~t 1·r11 \\' n,;li­
i ngl on it .. hould h1• 11:<,,,U'inh·1l witl1 llw umrirw :-.t•di1m:nt.11.ry 
pl1111<1• 11( tlw 'l\•l'tiitry. For purpo,.;(':1 of dis,•u~sing !111.• g,.·oluJ.(ir 
anti .,1 nwl urn I rontlit ion~ in th1.•ir relnt.inn to th1· possihh· u1•t·111·· 

rl'tit•t• of p1.•h'olt•11111 1fo1Josit:; i11 tin! ,.;outhwc:-h.ii·u port.ion of tlu· 

,,f ah·. ii s1~1·•111s b,i.•d to eom,iclt•r 1:ttch <'mmty 11:-; 11 unit h,v il.,,1•lf. 
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TIH: Eoef'ne of thest: two eotmti(•~ i~ ('011tpo:,.cd largely of ha­

:,,alts and hnsnltic tuffs, which i·onstituh· ti!('. baC'kbom· of tlw rli­
vid,, lidwi:·el1 i:lw 1lr11.inngti IPiuiing into Columbia lliYcr aud that 
into Will1ipu nml Clidmlis 1·ivel'-.. It form.~ a F-slu1pcd nrcu 

(•xh•nding frn111 thf' t'1l!'it1.'l'll pnrl uf Willapit lforhor snutlic:u,t• 
crl,v to the northcm part of Wahkiak11111 n111l Cowlitz rnuut ie,. 

From thitf point it turns due north. Tlw d11mu•h~r of tlw rock 
is unfon,rnhJc. for pdl'oleum dcpo:-il, to originuh~ within it or 

if origi1rnting without to arc·m1111fofr within it. Tlwn~ IMY he 
st.rata ln•lnw whieh arc oil la•iuing but tlieri· if. 110 cvidem•t• ... ug­
fC()~t ing tl,d I' o,•c·t1 l'l'1'IH't'. If Sll<'h ~trnt!l. Wl'l't! prcst•n t there 
would lw 110 1m·an,- of dd•~rmining 1od11:n· tlw underlying r,•i,1•r­

,·uil's 'll't•1·1• sit.unfrd. Tfm,;t :1.1·1•ns i11dicnh-d upon I lw mnp of 

:,;.out hwest!'tn "1' a.;hington in P,u-ifi(' m111 "' ah kin kurn t:n1111ti<•, 

llri Em·t•tw nmy 1.tl' rl·gnn11·d u.s unf,n-oralil<· foi• l:lw o<·<·urr••m·•· 
o( pdroltilllll ,fopu-,iii-1. ( Plnh~ III.) 

'l'lu.· Oligo(•(•JI(• fornudion in thes.1• l'mtntit•s is co11fi111·1I 111 two 
hn~ im,. Thi• 11ortl11:rnmm,t o( t ht:li<· oecupie:,;. t ht.- lm"in of \Villnpn 
Hiw~r 11ml t.111: sn11tht·1•n lll'l'1t. t.·Xt<~mfa ,•nst. nml 11;p,;f. nlong t.lw 
1mrth si<fo of ( 'olumhi/1 HivN'. 'l'lm strata t•unsist of ,um1lshmrs 

,md shale~ nf Ulill"im! origin nml c11r1·y fossi)il. Tlwy have lw<.•n 
lokled into 1t.ntidim•s 111111 sy1wlin(•i, 11s J)l'l~vioui,Jy dris,•rilwd in 
d111pter~ thrc•e 1rnd four aml 111, rfosigunte◄1 upon tlw g1)ologil• 

11u1p on Piute III. Tiu:.- 011l_y iurlicution;; of p,~troleum which fl1l' 
writer hu~ "-Cen withiu tlw,.,~• fornu,tiom; nre i;om{! ;,hafoi which 
gin~ off n VlffJ dtieill1•tl udor of oil. Thl':V uutaop in iimlll.h•d {'X­

po11m·ci:i in tlui hills lwtwet•ll UNtr Hiver and t.he town uf llwnco, 
in 8(•<•tions 18 1rnd H), 'l'owuship lU Sorth, Hange 10 \\\•st. 

'l'lw shnleg nre of u hruwni14h grny 1•nlm· nml when hl'nh•d on•r 
a fir<' b,m, with n hlue flnmt). ,\11 exnn1inntion of 1:lw region in­

di,1:)/~b~l!· ~iti,111•id~uii~bh: ·f'1~,uUi1'1,g, -S1~1,,~11~J'lil bi~si1iU:il:l.-.b~-~i11 ff,o,ul· .i~II(! 
h,,.,l:l!!:b11,:l1.,t,11il Wlt:l!i- 'the . 11~1dhi1~1~d ta -~l.1!,111 1,.~11d J1:l11(j, j)~ll)lj I!' iu . tb(!: r~,t:111: (l/f 
cHk1111!1.. ~rl~~' · 1,eel◄Jti . b1,v 1,,lvedJs wo.i~t:J1,y 1>t 111i 1,j,~IJJ'.(!: . (!~~-lll~f 111. d1i,t:11~il~id 
fttl~)lt,:ijlt: 1:,:tlii,~~Iriat:l1.1J1 1,,1d ii( ]11 d1t• fl!J-lll'~ J11:!if,1.itdeu1u .(h1,Jd11h,,111.1·,1 
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found to occur in nmmwn·inl 1rn1on11ts they will t111do11hh·dly hr 

l\nmd to 111\\'t' mij?imt1(.•tl in thli Oligm·enc !,!huh-:-:. 
\Vlwtlwr tlw ;.tJ"atn iu nlh1•r portion,; or !lw;;t• l'Ulllllit.!!. l'Ull­

tnin oil 1lt'.pm1it1- i~ unknown. Tlw ,-tratn nrf• of ,uwh n <'lmr­

ade1· nml lun·l• lu.•t·n t'ukkd into ,rnli!'lim::-. aud ;;y11rli1tt:,., :-o thnt 
nil, if pr1.•>1cnt, <·otild a<"l'Um11ltitt•. Tlw lul.ul 1•\'idf•!lc't• from 
gPnlug'it- clnl:a oht1ti1wcl j,., tml_,- ,;110icii>1d to ,nuT:rnt tlu.· ,.hll'(!-

1111'llt Hml p(•hoh:11111 may 111• pn•,;,•nt 11ltlin11g'h nn <lir<.•d evi­

d1•1H·1• to llrnt ,·ITt•d is innilnbh·. 

Hll.\r!; lf,\HH!II: l'IIL\TY 

lu t lu· 11m·thw1'.o,;h•rt1 pnrt 11f tll(' 1·mm t y. 111 t lw tluc11 iult 
Incl inu rPs1•n·al ioii. tilt' Hoh fm·mtd: inu i,. pr1.•1<1•111 M11l within 
t liat (ornudion fortl11:r north nil iu ~nutll (p11111t ilit•s is ddinil:<•ly 
kmn1·11 tn oc·1·11r. ,\ ili~t·n~-~ion uf tl111t porl inn of 1 Ii,• ,·ouuty will 
b1· 1ll'frrr1:d until lnltr. In tl11: ,outlwrn mul e11-.h:1·n pnrb- of 

1111· 1·011nly, lowt•r aud uppt•r .\lim·t!m.· rod;,- pn•vnil. Tlw,Y 1·011· 

-.i,I of slinlt•..; mul ,-,1111dl-tom•,- all of wl1id1 are of 1111u·i111• Mi1,1.·in 
and fos:-i I l11~nriug. TJw,._1, .. i-rahl lm,·ci ht•t•u fohh•1l 111111 ll11• JlU-;i­
t ion of HH· ,rntielin,_.,. luu·t· b,:-1in u.pp1·0,i1wd.dy in,;1•1·frd 11pon 

tlw g1•ologi(· nrnp. (Phh: lll.) :\'o cli1·t•d. i11dit•11tio11;. uf pt:­
troli.·u111 lun·t! hc<•n i;1•t•n within thi, nn·n. Eocc:mi h,l,mll.~ ot•t·1.tr 

in l'lw (•Xh't'llll: (•m,k1·n rmrt of !'ht: t.·1m11ty 1\1\II Ill"(' im·ap11.bh• of 
1·nnhlining <·01111111.•rt•ial oil 1li•pmils. Tin• '.\liuc-,:,w ,,1 ru tn IIUI_Y 

po,sihly t·ont.ain pdrnlPum dt!pm;il.!<. Tlwrt· is uot. now ~umrit!nt 
1•1•id,•1w,· lo vrn n11111' Hw "ti ppo,-i I inn 1"1111 t oi I i ,- J 11·1•>,1•11 I. 

t'OW.LITZ .\~I.I urn· rn ro, ''-''1'1 r-:R 

'1'11t• fornmlio11;; iuvolwd in tht• \n•,ter11 Jllll'I or l'Jw-;i: 4'flllfl· 

tits fll'(• t,f E<H'Plli- 11.g1· uml an· l'ompu,1.•d nf rnnrith: ,rnd hrad,­
ish water -.c:diments togdhn wit!, inh·rhl'll1h•tl lmsnft;; 11ml lrn­

snlfo· tulf-,. Tht· two l,ittf'r ill'(• ii1t•1tp1thl1· of gi,·iug ri,.,• tu nr 

forming rcsprnlir,- for pd rolt•um in t·o1,mwr1.•ial qttnutiJ-i,~..;. Tlw 

hrm·kish "·nh•r ~tr1dn conblin no org1111i1• ,minrnl remtlitl'i whi(•h 
would hi.• rnpnhh: nf prmlm·ing uil. although it might tr1nd from 
><llllll' otlwr ,.011r1•1· 11111! ('Oll1·<·t in th~: 1.·1>1tts1.· grai1n-11 saml;;torw..,, 
Tlu.• 111nri11t• fnssilift•l'ml, ~arnl .. toucs mu! .,h11k•s t•mild luwe pro-
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27(; Rullttin Xn. U. 1r ailifogtnn Geologin1l Sum'.I) 

duc·ed oil d('posits hnt tht•r1~ is no t•videncl' to prow tlwt tlwy haw 
donl' i;u. Tl1t· ;st r1dn ha n· lll'cn fuld{•tl llll(l the st rnrhm.• is s.uC'h 

that oil, if JU'i.'!iCllt, might <·ollel't beneath Uu.· u;,;1-.~ of Uw anti­
c·lincs. Throughout tlii:s (•11tin· rl'gion hu~ults1 umri1w 1md lmu·k­
ish wnter 1j1,.•dinumtll are inh•1·h<'1Med and if oil had ('\'l'r fomwd in 
tlw muriut: sedimmts it might lrn.vc mlledc1l t•ithl•r iu the mnri1w 
or in thr braddH}1 v.-,itcr ii,trntn. A lnrge p1trt of Uw wt;,,krn 

portions nf thesr counties is rorcrttl with gmn:b and :-.umls ;so 

tlmt tlu· oltle1· l'O<'t.R do not nppl•ar nt th1• surfa.<01'. It is pns.si­
hll~ Umt if the stratn \H'rt'. cntil't•ly t'Xpo~ed th(1rC' might lw 

Sl't'JHlges wh1.•n! faulting or f rncturing lnul or.c·urrt-tl. All tlrnt 
can he :mhl <·unt•(•rning tlw pos,Niliilitics for tlw orc·urrem•e of 
1wtrofou111 dl•po!>its in western Cowlitz und Ll•wh, eo1111tic~ is 
tl11tt it c-onM h1L\'l' originutt-,1 i11 <·t•rtaiu 1rmri11<.• simdstrnw,; aml 
eoulcl lmw 1H·1·umul,1tt:,I henl'nth tlw nxt•s of tlw 1mtidi11t!s, hut 
110 i11rlic11tiom; Hl"t· 11n1ilnbk· tn sugge .. t thut ~ll('h lms 111.•1•11 tlit• 

r·1uw. 

,\ forge pnd of thil'i county is cm·c·rc·d with gliwinl drift nnrl 
oubnt,;h grnvi-l;. in front mu! i'louth of tit(' l'erminnl mornim•. 
Thi: rnulerlying heil rm·k wlwrl· <'Xpos(·tl rousist,.; of sun<f,.;tom·s 

1rnd I,lvn~ of Eoc~t!JW agti. 011 Hw areal geologi(• mnp 1u•co111-

pun,viug this n•port. those nrtia:-1 whieh ur<• ddlnitdy known tn 
lw umforltlin with Euct•rw deposit.. an: 11111pped 1ti\ :'ludi. Tlui 

nn•n)-1 nmppc-d ns gliH'i1d drift do nut n•prt~iwnt. thl' n1tin• 1Ln·1t 
in which drift j:,; pm,nmt lmt 1·,lllwr thow nn•,i~ wht>n• it i" so 
t·xkn~iw tlmt tlw d1nrnC'h:r 11£ tlw urnh;'rlying ru<~ks t•iurnut lw 
dd1•rrni1wd. In tlw Hlnc•k Hill;,, in the w1~1dcrn purt or tlw 
,·cmnt y, h1h1Rfh pr1.-vail and tl11::n) ('UII lw no po;;:~ihilily for tlw 
o(·c·urrcm·i.• of pell'olN.1111 depm,its within tl1t·m. Tiu· outwnsh 
grnsd phlin,- 1n tlw ('C·ntra] and ,::011thN·11 pnl'f of the eo11nt,-r nrc.• 
i1h1ml'it b1u;rc11 u( t1):q, ~~nd . ,.~,r<; \'.U.vt:n:d wiJh 11.1.1,.1w,:rm.1.::i ,.rn,14U. 
·,, ",' ,, '' ::I:· ' ' ,:1:: .,,,,,,:1,: .. , ,' '"i ,:1,,"" •·,. '', ,,:i, ,•,•: ' 'I ,1: ',',,,•/1•:' .,,, ,,t·, ' ·I"' ' :1:' •,,''',' •I' ,,,,' ' ," 'I ,' l,ll:(.11,!,m~~· 'ii ili!,(l ,I, UI!~, ••: ,,iill,I 1:1:1, J,9,111! · lli .~~•l,J 1i. ;,I,!,;)' · ,U, ·. S 1.~,(,,l:j:1, i (,,.i~1l,l,,!II,.,!!,, 
·i1'•:1, ,•,,,,,•,,, ',·,. : :·., •~,; ',., "' ',,, ,', :, ,: ,' ,::1,· ,' ' ,,,•,I ,,· "!' ,, '"' ,' , .. ,,·1, ,,:i.,•:•,, ',' ,,.;,.,, "' ,,, ll, ·,,·, 'I:,. ',•,., ,, '.,U,,,111,, lll,,t, ,~,i,1,11 f:\;1,l,/1 :l,!,!:()~11,]~,•!!, 1:1,11(~. ,Unll, ,11,, U,, :l~11,,l1.m, ·1,.il 1,)1:!,,j,!,,l:.t,,Uln •. 

d~J": •,,, ,, ':,.:i ·,, .. , ... ' :,, ' '' i·I'" .... ·, '' ',.,, ·:, ,,.,,1: ·, ,,•:,, ,,·1·· ,:lJ:,, ,' ',all:•',•,,, ·,' ',•,K:.'·:,11 •,• ,, ... 'lli ,, •,,, J;, ~~. illitHi!l 1~.~l]l!l,!I \II, ,HII: ,. ~.llJ,.1,lil:l!I,;,, SIU:! (,, l.lE,•1~,Y ()1 ,)Ul(,,11,II!, I \II, lt1,t.'t 

, ;, ,•:, ,,, ,' ', ",', ;:,":1',",:•••,, ,: ,i':1 ;, "•i"I•" ,,,',, ,,t,. :•••, ,, : , , ,Ji , , ',,,,,, ;,, ' rl1l1'1':, 'I ~I,,' •', ''I,, ",'' ,., :,•:•:•,,, (:11 lg'~U l:Hl( ,,: 1111 p l:~U:,l!I. l:!(,'!H,l:l.nl (, ◄,nt, j!,~,J~,m!!, ,,I,: I,(,,:, Ullll!H,I !,Hij!IIUH, 
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~78 R,dletin No. J,"J, lJ! mhingtnn Gtologirnl Sim:t/J 

rnrcn•tl with Pl0istoc{'ll(~ :mnds, gravels, 11.1Hl duys, which rl'st 
unconfonuab]y upon 1,II the oltl(•r !1mnntions. During thl• 
Plioectw nnd prior to thl' deposition of the Plci.1;toet.-1w th1,·iatil<: 
deposits, the entire costal plain hnd b{'£!TI ifoPply clji,;1,(•cfotl and 
tlcpn•ssrd. Large• rirl'l'>i meallU(•l'ecl unr tlw surfoN'. and as 
tim(' p1•oire:Rs{'d !Jlrgl:\ qmmt.ifas of grun}i.; und snuds \\'N'I! 

dropped by tlwfle Rtl'<inms. Thc~sc dc•po;;ih lie nearly hori­

zon tnl and range in thicknt•s:; from a few fret tv oYcr ,JOO fret. 
Lakr the c·◄mutry waR uplifted and tlw present stn:iuns hnw 
.. incl' l'Ut clown illto thos{' Pleistoretw dt.•[H)sits and in plncl'S en'll 

into th('. olcler Hoh and MioC'elle fornm.tions. 'rheiw older strata 

are gcnemlly (•xposed along the· hnnks of ttw rivc-rs nnd along 
the m·i:1111 dill't<. 

The Hoh j,., th1.• 111m;I 1~xh.•n11in•ly 1h:\"(•lopt!1l of tin· pre­
Pki,,toc·c•1w formation;, on the wi:~h:m side of tlw 01,vmpi<­

)lounh,iw,. It pos;;t•,;,-e;; n lhi<·knc~~" of 1it Jr,nst frn tlm11s11111I 

frd. and is colllJJoscd of mnssi\'(• u111l lm111.k·d ,.;(mh:s, <·rmgluirn.'r­
ah·s and c:xkn><i,·1, lidt:< of i;l,rdy 111ic1u•1•mi,, siuul,-,tmw,-,, 'l'lw 

lnHt•I' gnu!t• into ll 1fo,t iuctl,r gr11,v i.1U1dstmw of medium grnin 

nliidi cont11i11:- 1uiguh11· fn1g11n·nb 11f sl11h! nnd uf ch1:rt, und 
m·ady 11.lWILJ" 1·1msider1Llih· nrrnmnts uf 111it•m·,1utb, shah!,-,, It 
i1; frmu this phiu;(: of the formfllion t1mt Hw odor H:< well m, 
,;eqmgi:,, of pctrok·mn Hl'e foumL In plncc/oi inh•rlwd1led with 
thi!i nre soft brown to gra._v shales. 

The Huh fommtiou ha:-; he<~n folded into mujor and mi11ur 
anlidim•.~ aml ~:;11di1ws 111111 thl' approxiurnk positinn nf thl•s1• 

!ms h1•t·n platted upon :\lap A~ Pink Ir. lusuffki1•11I work Im..; 
bl't'll <lom• to <foh•rrniiw 1111 Uw folds in\'oh·Ptl, 1ml along tlw 
c•m1.,.t wl1cr1• 1•xpmmrrs 111'1' g<·rwrnll_v wdl ddi1wd th,· ,tr1whU'!' 

huR ltcfll worked u11t in tl(!b1iL 

'l'm1 JH'0111i1wut an t.idi lll~s II l'c hdi,,, ... d tu 1•x ist, I rn11li ng 

north mul ;;outh. Om: of tlu·M'.! 111.ip111't!lltly. lie:,; in t.he I-lour 0~ 

Ui11 i11fiiiii,1~11 liillliili!i\1111 111'1i:b1,11 oA:I shui:t!,... ~Ube, 111b111,1! 1~1d:l(!iht~111 1~1j,d 

,,.)ti:t(ili.~1.ti, 1~1ic1:,ij1:1.,a. ,ll:1111,g . Hui 11.l11,,1,~, · 11'11,,1, be,.• 1,:~ld,, dtiv~\l!1Jp1:d h1 
.~.•1•·· ••• .. ,,i,a~•·· ·11•·'1··1·1·•i•· · ·~ 11 ··•.:1,:1• i · •1·,,,, · ·1._,,· · · •· . ·, .•. ,:•· ·•·1•·, · ···,·· ·•1't· ......... ·t ,·J·l,... ·• , ~ .. :i:,1,· · ., •. · · · ., . ., · .1 .. 1• ··•·~•' • ...... .,,,,. : , • : ,. ,., ·.{,·!••· ,.11,. :: ,,:iii· .. ,:.,.l•I,; IU:· M:u,U., :I.IU..:,, . ·. , . .l.l!. .tH:.,, .. ,~~· (.€1: · 1,., :.il:h• · U.· .S~,.(,.•·· 

·i,i1d·• aJ~1:1ri:1:(;:b111,ti:,:1lj1 · yJ1ti:11)bi,l 11111.d<>!" 1i11t:hill111!, ... ·e,:ii.tt1,11.di,i · ,~>1'1,tb f1:6u1, 
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280 Bullet in .Vo. 18. W a,hfogton Ueologit-al 8111-r·c.~ 

Tlw nrml dii;,trihution nf lh1.• Holi formntion is indirnh·d 

upon Jlnp • .\, Piute n·. Set'.Jutgt!'I uf oil lntYl! bc•en found in n 

frw plnccs, Gas Im:- lm•n found in n nu111hc1• of plac·es. ::\lany 
lol'alities abound wlwrc the odor of pdrol\·11111 i·1u1 ht• ildt•dP1l 

snnwtinws at so!IIC' tlistanc(' from thl' onfrrop: at other tinw~ 

only wh{'n thl' rork is freshlJ hrokt:n. 

So fo~,;j] moll11,;e1rn 1·1.•mnins lum· hcen fount! within tlw Hoh 
fornmtion. l.o<'nll~· small po<•k<-ti. of e11rh@ilt't1ms slmle Ol'('Ur. 

A mic·rost·opie <~xaminntion of th<: shales mul shuly 1m1ul:;;tonc•:-; 

showii the prt'St'llt~<' of largt'. mm1hers of di11.to111>1, Tlwse nrt· nut 
pn':sl!nt in ,.;uffidt1nt m1mht!rH to form a d1<:-rty ◄ fiutonut<'l'Oll" 

sh1tlt.', .v<:•t in ;;omc speciml!flil of slulll' they ;tr(' ,•lmwl.v puck(•(I. 

S1u11ph!e1 ,·olleet<•d from tl1e Hoh Ht>11d ~hnll•:-; ren-uled tlw pn•;;­
•'U<'l' of lnrgt' mtmbt•r;, of tlw;.c form,; of lifr. In tlw wdl "I 

Fork!-!. shnlr hrought up from 11 ,fop th of 1800 fo1•t, ,.how,; tlw 
pn•;;v1H'P of nmuerou,; foruminifonl. l'hl•mi,•1d ,·xmuinutfon,; 
nuuh· of li,·ing mnri1w dintoms show tlw soft organit• 1mrts lu 

lie 1·omposl'1I of orgunk 1·ompomuls of u pm,itiuu do~dy rt•lnh•◄ l 

to that of petroleum. 
ln tlw 11,·t•;,h:rn Olympie region tlwn• 1tppt•iu·s to bt, 1m .. 0111·<·<: 

•·u·t•pt from dill.tom,u·couil or fornminiforal renmins from lo\·hid1 
sud1 petroleum dl•Jm11its ns oceu1• C'ould hn"l' been fh•ri\·cd. The 
,-e,ittt•red u1·t•n;. nf ~lioc·cm· :1tr11tn 11r1~ too limik<i to hnn• hcPl1 

tlw smu't'I'. In otlwr 1·,•gion;; in tlw stnt" wh,~I'(! th<' l\lim·1·1w 
clt•po .. its 1u•1.· 11nu·1.· 1·xtem,in-ly ,1t,,·dop1~1l no iiuficntimis nf 1w· 
troh·U111 nl't• knmn1. Tli1• rods: (or1111dion umh·rlying tlw Hnli 
fornmtion i11 unknown. All Uw ol1h:r format.ion,- in t lu~ nod h­

wnst haw lic1.•n l'Xh•nijin·l.v nwta111orpho1:1ed 1tml tlw prolmhilitit~ 
nr<· thut ,-11d1 r1wh n;; 111irl1.•rlic· tfa• Hnh 1U'<i in tlmf 1.·m1rlition. 
If -.u, tlu·y eould lumll~· suppl.v till' orgn11i1· 11mkrinl. Tlw fod 
fhi1f. ·1;!j!il!lllliil1!1l,dil,i ijiil/ll'i:tlth.,11· ()'' dl1~tbil1:•!!i 11.11:it. ,~1lfli~111idi't111•1,, 1:1,Ni 

Jhitll!li:1nt. hi1 ll(!•i:ti1th1, j1i:)1itfo1u1 of fh~!• l11t:1:)b t,w11htt,j!,1:11, 1~1111 th11~l ll 
h11t1 • b~:,,~1:1,. d~1l1:1:i◄:111,ijt11i~th1d hi. ·~1t.h~lr ll(:g"i:()1l:l\l tl1,11t: p~d:1~1:11~1,111111 ti.11:,111-

1::J~nlii.1111 •· 1:1.1,1:,1. 1'1,,,,1~1 l:,t•◄:11~, ili:u,iv~:d f1ri,1n 11111.d1, .s~n.1.11,1,~!:l!li. 11n1:i• t1i:1:t;b,w· 
o~~di,' 111) (1,tll(l'l' :111:1u1rj;i:1~. i11. i,hi~. t:t1gion· j~I)'~! 1wti1:1l,rd:1 j.1:uU(111,t1i!II,•• U:iili,t 
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1'/tr TatiarlJ Fornwtion~ of H'e.stan Ww,hingto11 ~Hl 

I 111.• pd:rult•mu pl'odncb. in tlu· Huh fm·111atio11 nre pruhnhly th·­
ri n·il from t:he,ir• org1111i ,m... Tlw Iloh foruvlt ion is tile 011 ly 
1m1i iu H1<.: .~tnte from whi(·h clc•linitc l'Yidm<.•c,.; of pctrolt•u111 nl'l' 
k 110'1\'ll. 

'I'hH1.· un' mit:ssin• brown ~1uubto11t~~ in I ht· formntion whid1 
('CHIid 11d a~ n•tni11iug rcn•rvuirs prnvhlt:tl ;;otm· i111J11•n-iou, .. 1·ap­
pi11g l\'t>re pre,-1.•11t. Sud1 n•i,;ervuir,. would he (.'XJ1t•1·h•d to fn1·m 
l11•m·1dh tllC' 11x1•., fl( llw n11tidim•11. \\'h1•tl"•r ,mc-11 1li•pusil" m·­

c·u r in 1·0111111l•rc·inl <p1anl il'ir,i or not 1·1111 only lw dd1·rmi1wd h_v 
drilling on tlw nxi·s of t:lll' 1111tidim.•1, iu thi1< fom1at iuu. 

Gl:X)l,OGIC CO;"-:IHTlOI\"8 I~ SPI-JClAL AHEAS ON THE WEST 
COA'3,'l' OJ:+' TH],; 01.Y!\tl'lC' p1;;:•n~sn.A. 

H1•nrit1g i11 111inrl tin· f nd tlud ,-c•ry ,mmll nmmmt,; of pd ml· 
l.'\1111 lll'l:' k11ow11 to 0(."l'lll' in tlw Hoh fur1111ltion mHI rurtl1i•r tlrnt ib 
O('t'll l'retn·t· in ~-ommer<·iu I 111m11 Ii til':< 1111,, nut heen pmn·11, i I i~ 
pusrlihlt• I lint JWh'olt•mn 111iglit m·t·m- ,mywln•rl• within t lw fonnn· 
I ion }H"m·i1h•cl ,;I ruduml c·ontlitiow< 1u1' fzn·uralilt•, 1 n orcll·r to 

fully di-.<·uss the,w l'•.mdition:-. the Wl·skm portio11 of tin: Olympic 
P{tt1i11:.ul11 lutli ltt'Pll S\·pnruh·tl into di,;t rid :s fot· ckwriptiou, ll" 

follmr;-.: SouUnn.•~lt•t·n ('lallMH ('01111t.v, 0:tdfo l.ttke ]h:gion. 
"\·,km ,kfforso11 <'mml:y, and t ht.· (jtMI i u It I 11di1rn H.l•>11•l'\' at.io11. 

:'!fll''l'IIWl•:.i·1·1rn:-: •'l,.\Ll,.Ut 1·111·:,,;-rr 

Till' at'Pa i1m1h·ecl in 1 Iii,. cli11tl'id 1·111hmn•,.; Tmnisl1ip ~M 

.',;orth, ltnngt•S H, rn lllltl Jllll't of Hl W1•;,;L It c·xh-nds from 
t.lw rn·wrn on tlw wP,;t to llll' Ol_ympit• .:\lm111titi11,. on tlu.• 1•a,.1. It 
i1< 1lrni111.•cl hy l:111.: Soh.-dut·k, Cnlnwuh 1rnd Hognd1id Hirt·rs. Thi: 
un•mgc• dn·1~l:ion i~ 500 fo(,t 1thm·t• sm lt•,·1·!, with an innwl!sP 
frrnn n-1·st tu t'ast. 

\\'it.h I.hi· 1.~);.l'eplio11 uf 11. smnll u1·1•11 lll!I\I' 1111.· fot·b uf ~Ii•· 
~uk:du<·k uml Bog,u."!hi,•I ri,·l'l's •,d1id1 i" HPJM· Mim·1·111'. I ltt 1:n· 

tire Hn:lll gl•nlogy eon:-.ists of uutcrop"' 11f tlu.· lloh forrn,~tion. 
Oulnop,; of I his fornrntion 1tppe11.1· 111 i11h•1·v1th, 11ln11µ: H11.· 1·liff,. 
n( tlw Huga<'hid and ('aln~rnh rin•rs 1rnrl ulso i11 the uior(• hii(hly 
d1·Yah·d divid1· lwtw1·1:11 tho"'l' riwrs .in thl· tasfrrn pt1rt of the 
n:A"io11 umh·r di~rn~,-ion. ( Plafo XL) Tlw strike 1mcl ◄ lip of 
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~8:t Bulktin So. M, W111rhiltgtv11 Gcologirnl Sunxy 

I' Ii('. st:rn t.a td tltciie points lm ,.l! lll'l'II pin I h.•(1 II poll I hi~ lrHl p . 
• ·\ ll ob~l•l'\'atiuu,:i tah11 in Hw ensh•rn half of Tuwm-hip 28 

Xoi-tb, Rimge rn \\\•st, slww :i prrn10111n:ctl (•;tslerly c.Up rnnging 

from 3,3 hl 88 '. ln the- west em Ind ( of t hi,; snuw township 
an,l ntllgc tlw "ltrntn fl)'(• dipping to tlw Wl'St from ;j{} lo ,m d1·­

grc·1·:, and ronti1111t: t.o do i;o tmnm],. u. syncli1rnl bm,in iu llu:~ 

l'U:-iit'l'II liulf of Towrn,hip ~8 North, Range H West. .~\ wdl 

tll~6ned nutidim• cross(';; Ilogad1id Hin·r n1·1u· the honndury lH•­
twccu Scdion:; HS urnl 31, Townf.:hip l:2~ Xorth, Hnngt' 1H Wt•1-I. 

From oh~crrntions tnh•n to the Ni.-J find w1·st it 11.pparcntly l'X· 

temls nortlwrly tlml11gh Sections 28, 21 a1Hl 1 (j of thl' sm11t 

townsl1ip iuul range to tlw towu of Forks. To tlw !lnuth it 
Jm-<s,•s into ,Jdf1•rim11 ( '111mf-y iu ~~•diuu :J, Township !:!7 S11d Ii, 
H1u1g1.· 1 a ,.,. (';,;" 'l'hi,. fold for pu rpr1s1.·s of rdt!l't'IH'•.· will h, .. 
,h·-.i):(1111 h•d n>< tht• Pork,. nntidi1w. 

A wdl 1ldhwd synt'lirw tn•ncli- 11n1dy 11m·th and ,-uuth thmugh 
St•<•tion~ l::t, !t:H, !to. arnl 3,>, Townsl1ip ~H Xf1rtli. H:u1g1~ 1 :1, 

W,,,.t, 1n the w,:i,tern lmlf of lhis 1:own,-hip th<' !\lonks:1110 

fi:mrn\tion ,c:-t .. m·nrly liol'i:mnlnl upon tl11.i i-h•i:ply dipping 
tnnw~llt:d ,:•dge,- of th1: llol1 ,;fr11tn. 

Imli<·atinn,; •if g11,; tuHI tl11• nilor of p1•trul,·11rn •wcm· :ii in· 
tl·rnds nlm1g Hugiu·liid aml f'nlmrnh rin-1·s. Tiu· 1111111· uf p1:­

I ro!.·11111 is pnrti£•ululy 11olic,·ultk i11 1:lw slmly s,LrHlxtmw-. i11 tl1(• 

nnrtlwnsl. I I nf St•dim1 ~8. Towu,-liip 28 :Xod h~ I\tmg-◄~ 1-J. 
\Vt•sl. Ill Rt•t·tions ~O ruul 3.,1. un Hug·,u·hi1•I Hh·H atH1 St,l'fion 

3 on C11lilwnh lli\'l·r. Tow11,.hip !i!8 :Xol'th. rirngt• 1:i \VesL tlHi 

rud.: has ,1 ih•1•idt•d odor of pdrokium wh,·•11 frt.•shly lm)k<•n 1U1d 

111ay lu• 11otit•1:•d fttr ;;0111,.- tli,;tmH't• awny a~ (lilt' appron<:h('I> 
tlw'it' lot·,1litin,. In S,.·dion ~7, Tm1 n,liip !~S ~orth. Hang(' l ·l 
"~1~st 1m Hogad1id H:iwr th,· .;audy ,-[11d1•,.. 1i,.,.,, ,n·11thN,.,I into 

:t hh1ii-h grny mud. ,\ n•ry notic·1•11blt• 01hw of 11al11r:tl gi,,. i••rn 

l!ili\ di:1t11,~~i:,1:,d, ~~!\1~/l'iid !111.lh!ill!: l'l!)ik\~,. l'l1n.:hi .wa11 i1i, 1,1i,d11: h,1.1.1.dh11 1:d.• 
l•i!:1,' · l,h1: j;l!~III t,:,, .1:1;!11(M1 1f~, ,~H::h ,, ii!lr.i~l!i11j\l/ $~,,u.11d. Wb~:,11 H"J1.tt1d. it: 
. ,:•"i:·1· I'· . .... • . ..... . I .... ,·1··: ··, ,. . ,: ., .,· .. ' ,:·· ' · I' . . : i. ., ·, . ·i ' ...... ' ·t '11 ,,:.,•·t.l'·' ... ' 1,: ··1· . I .ii: '. ,, ., ,. I' ,~ 1: I . . .U.1 1, .. 111:. !i,1:)1 J,.:11,.~1•: I! (,Jillll,: .. ~,!.I: .. ii, ,)1)1.1 li:, l.,ll.U,., ,IJU.l.l!,.I: ,.,I .. : '!11. I: Ii ! I, J:l ·. ,): '· U~: . I ,.1:~,U.li:.,,, ,, ' 

1~1,,1ll· .. i111 .i11!1i1l~! b1,:1ii,1d b)' l:h1:1,· ,~ri~:11.h i111,.~t.,:n1.•.t)il <:!:,,1111j,i1!t,1j,.y (1i $1,1,J1 t1t:l'(1· i 11i 
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~l•<·tiou Hi, Townsliip ~8 :Sor! h. lfong,_. 1H \\'pi,:L so11H1 of thl· 
town of Jlorb on I•'ork.~ P mi l'it•. 

tj('N:\11.LT 111\'(,:U l.tl::l'.l'Hl1:T 

Th,~ 111·en iuvol\',,.t i11 thi,. di,.,frid (•xh·ud,,; from Gr,i.y .. lln1·lior· 

11orthw1ll"d l'n (Jued, Hi,·1·1' and 11wlud1•,, t.h1· QtH·niult l111lin11 
Jh~s(:natiun. Tlw mt11·e l"l'g"io11 is uu upliflt~d pluh:1111-likl' l11·1wl1 
with 1111 urn:Iula1ing ,ud111't: a11rl riu1ging in dt•nttio11 from ltl(I 

to ,mo j\ ... t. .\luug tltt• ll{"(-Hll ,;hore lirtl~ tlw ditr~ 1.'xh•11d from 
"l'll lt-\"d tu t.wu h1111dn~d fod in dcYtlfom. Th(• fonnution-, 1m.: 

almost l':>':l·lusin•ly of ~l•dimi•ntnry origin. Tlw ,inly 1•Xn.'ptiu11 

i,- a .~111all pnfrh nf lm,;i1· 1nm with infrn·itlah:d ~tdi11wnt-. at 

Point Gr1·t1\·illi• \I Im,,.· ag1.· m1111nt lw ddinitdy tld1.'rn1i111•d <'Xl'1•pt 

tliat ii ii; pn·-:\Ji111·1.·111:. Tlw l,u·~l'r pnrt of tlw n•gion j., ,·o,­
••nd with l1orizo11!.ill,Y lwdd1·d Ph•i,.ln<·i-111· gran·I, ,md ,;muk 
.. \long I Ii,· •I'll nut,-t 1111d in l'ho:-11, phH'P" wlwre tin· riwr ... hnn• 

,·o I • I own I h rv11gh th1.: µ;ra vd., t lw oldc l' fon1111 t 1011,- an., ~1,; pos1.•1 L 
TIii' Jluh fm·1111di1111 1m1louliti·dly urnlnli,•» th .. yo1111g,•r 

fo1·rnntio11,- of thi~ i-11ti1•1· r,·giott 11111 it j,. ,•xpo,..1•d nt t lh· ,11r­

foce rnily 111:111" th1· ,itoutlt uf !J1w11i11H lliH'l". 11 111111-rnp, in tit,: 
di ff" :donµ; t lH· onmn in t-111, nor! Inn:;; I. I_ 1 of S1.·d ion ~7 1rnd I It,. 
,m1tlnn•,;t 1, 1 of Sl!dion ~~. Tuwu"hip ~2 \'ni·t Ii, ]bug:,· I !I 
"~,.,.t. The i•:,;pu;;tir1•..; t'Xfrml along tlw ditl' fo1· u 1li,,l.1111ef• nf 
ahout ];j()(I J\·cl. Tn tlu: ,outli u1td poi;;,ihly 1d;-;o to H11.• Ulll'lh. 

tlwy 111"1' !('1'1ni1mh-d by a foult. Tiu.· t!n~irt• ,·xposur,· ]., i11• 

volY1:d 111 a ,lid1· nrnl lmdly 1·1'11:-lll'd. H j.., lnrgdy l'fllllfUhl'tl of 

brown dl'wnlul.- rnl111·,,d ,lml1·, 1ritli 11urn1¥;- i11trrcalnh•1l lay1:1·-. 

of Sllllll,tom· vd1it·l1 a,s111111· a g1·m•t·nl ,-trih, or ~11rth -J.;j \\\!~l 
n111l a tlip 11( :iij. hi 1111· 11orthc1bt. 

In tl11· .-:u11th1•11,-t t:i of' l"i1.•dio11 H, Towm,hip ~I '.'-iorth. Ha11gt.· 

ll.! w .. ,t 1111 th~· ,-outl1 ,i,h· nf tlw Iiiµ; lii-•1111 in IJm~uinlt Hinr 
th"n' j,. a.11 m1frrnp of •dmh.' i11rnlved in II big -.licl1• whid1 Im, 
111•1·11 la1·g,.·l.r eo11HTh·1l u,·1•r i11lo 1\ hlui,.I, grity 1111111. '1'111· ~h11 k­
j,, nf a ,•h1w111Ht,: ln·uwn ,·nlnr ,uul t·l,hd_r rt•,.Pmhl,•., Hml 111·<·111·­

rin,u; lo !111.· northw,.•,.t ahm~ tlw m·t·iw bluffs. II l111s llt'ell ,;o 
l11ully 1•rn,.lwd lh11I 1111 -.hi~.- uur dip l'ollld lw ohtai1wtl lb 
1•:1-.l,•rn limib. ur,· d1·ln111irwd hy u wdl ddin(•d foul!. Tiu- ,..11r 
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lt8-:I! Rul/din .Yo. 1-1, H'ttthingtou Gl'ofogin1l Snn'f!/ 

fiH'l' hehn•,:n tl11•st• t,wu lo£•1tlities i, h<'ll\'il_v i•m't'n:d with grnn:I 

and :;and1 nnd it C'aJ111nt he definitely stntecl thnt tlw Hoh slrn.ll's 

m·eupy tlw intcrn-ning 11rl'11 U:'l has he1:n indirntt'd upon tlw 
11mp. The• fad tlmt thei1(• faults nr1• of c·<m'iidernhl1• ~izl' and 
approximately in lirw indicate~ tlrnt tlil' Hoh slwlt•s prob:thly 

exfond through its ll. fault hloek. Thes(' ar<· tlit~ only surfa<•c 
l':X[JOStm:s or the Hoh formation within tl1t• an·a 1:''(llllli11t·d lllHI 

tlu,y 11ndnuhl<!tlly underlie tmctmfurmahly the cntirC' ur1!1L 

rpp1.:r )liot·cnl' t.·onglomerab.>s nnd sundstmws Nmstitutf' 

the formittions (•xpo;;l'd aloug tht> ncenn ditTs from (~11cni11lt 

llin•r northward to a point Olll' aml onc-hulf mill's i-1.hon• Cnp1.• 
El iirnlwt h. Th•·y for111 t lie < 'np(! E liz,tlwt h (au It lilm·k w hid1 
in ih,df tlot·s not ;;et•m to ht: bndly l1roke11. A tll•taikd stritti­
grnphic ,1eetion has h<ien 11wni<t1rl'cl :md lml'- ht•1;u inst•rh•d in 
l'lmptc-r five. The stratn ns lwrti t~:qmsC'◄ i strike• 111>r!l1t•m•t 11ml 

,southwe,;J and dip nt n low anglt~ to llw soutlwnst. In Hw ,m;.t 
('l'lltrnl portion or S(>dion :J.j., Town,-hip ii!! ~orth, H.ung<, Hi 

\\'1•st, llwy un· ~lightly fol1h•d into 11 munm·li1w. The nxi,; vs;­

trnils inln,ml in n 11ortht•1.t,;.h•rly din·rtim1. 

Ju th11 nortlrnt·st T.~ uf SPdiou 85, Tmni,.;hip !:.!TJ? North, 
HnHJ.('.t' US ,ve;;I, H gas momul is sil111de1I apprn~imuh:ly upon 

tlw 11:xis ur this llltlllOfow. It. is lu(•iil:1•d /l fo\\' hundri•cl frpt Wt•sl 

of tlu: lmr:s<' trail nu !he top nf th1; plnl.t'nll. II hns 11 diauwlc·l' 

of uhout 200 feet and H lwight of ,30 fed, 1u11l st•t•ms 1u lmni 

lw,•n hnilt ll[lOll tlw 'illrflH'l' or tin• low pfnin. It Im,; existed 
fflr ~oUH! time as large tn•{•;. 1m: growing upon it. At th!! i,UU1-
111it tlu·1·e ii- 11 large 1:"l'llhYr nliout four fod in dim1wt.er, fi11l·d 
wil It wall•r and !l1ll·1·m1mled with miul whid1 i;; t·ontinunlly j,-­

;:uing forth. Large lmhhlc!l of gm, almo,it <·1mtin11m111,l.'· (~,.t·npe, 

1•rhid1 whtn lighh-(1 burn ~·ith n hht(• flmnc. Ahont 1 OU f.:d 
nul'l:h, m1 thP sidl' of tlw ,mlm• 111n11111I, lh1.·1'1• is n smnlkr gas 

sp1~,11,1g; 'l':lii,11 ,11'1mio,d • 111 hn:i,tU1d ioo t(!~!f: 11,lu,,,t! Uu1 lf!~l'(!iJ ,i,t 1:11(1 
1,·i1i"~!!1: and ti'(H1,b:I, 111,>f 11~111i111,111ii~ldy ~111b111! f'h1111, 11i1111,u11,,JJ1 m·, d:(1ti11,y1:!l,l 

1''1!'',', t,t,11,t,l,111 wl11:iih 11,1,11 111:!i::111 hm1fod ,,m t:,hti rh1e,1· fl1tt. 1l'lil~ 111'ili,11 i11 
~1 ~I' 

, ,, :,' ,1:, ,: ,'I 'l!',' ,, , ,ii:,,,,',,,~' t, ',I' f , ,' , 1, ,:',,,, ,, , J• "I ,, .,I' ,'•, ',' l''I,," j,' ,,,,',I', , , ,I',,, pn,,,,~,,,, .,,, 1,,1ni:,(,, ,,rmu, 11~:l'HU: (d,],h\l: 111, , U! ,H;(,, irm,111, 
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Tlw Hoh for1mltio11 1111 ◄ limht<iclly 1·:d,.h: at. 1l con,-ick•nlhk 

,fo,tall('t• hdt1w th,, ,urfuc(:. To tht• north in ,J(•lf1.•r,;on count\". 

gn,.; i,. VN'Y ,·ommonly n,;soeiuh•fl with tht• lnttn. It ;,., <p,ih­
prolmhlt• that t lw gn,;. is;.uing from tlw momHI owe,; i h urigi n h1 

t h11 t .,tJII n"l'; tlrn t i I has ,<·1!JH'd u pw lll'd in to I he ll im•1·m· !>nml­
stone.s und ,lmly "lll\(h,tom•;, mnl lms at'f'lltullluh•d 111 pnrkds 

ahmg tfo: a.xis nf tlw mornwlirw nml at tlw point wh1in• Hn· 

111rnmd Im" 111!-l'H liuiH up, 1•,t·npes to tlw i,;urf1u:1!. H tlmt lw 
t lu· ,·n ~P. and it s1•1·m:-. must prohlllih•, it would lu~ i111rmi,;1oihh.· tu 

d..t1•r111im: n t wl111t ,lq1t h pock1·ts might uc:-t·u1·, 111' how Inrg1· 
tlwy might h1'.. Tlw l'hnmdt·r u( the upp,•r ::\Jim•1•1w ,mmlstom:, 

woulil nllow poeh•l,; to for111 nl ,nrious dqilln;. 

J ( tht! gu>1 is o( Hw Sllllll' origin HS that i11 th,· Hoh r111•mi.-· 

tion fnrth1•r uorlh, it i"' po~,.i11lt• that oil i;. 1t1>i-m·intnl with the· 
Huh ,druln lH'low, but wlll't.hi•r in t·ornmt:n:i,d qullntitit•s or 1mt 

tlll'l't· j,, 1111 possihll• 111t•m1s of pn•diding. 

ljFl-a:'1'8 Rl\'1-:U Pll'l'.l'ltn.'T. 

Topoi;crnphicrtllJ this 1fo,trid a;. in the t•a:,,t• of (Jtll'l1i11lt 

◄ li"trid r,~rthn ,;011tl1 iis :Ill 11pliftttl plui11 whid1 Im~ IM.'U ('lit 

i11t11 hy (J11t·1•ts Rin-r. Tiu.• mtir<• rt·gio11 is hl•n \'ily l'imlii•rNi 

au.I llw !-ill rf :u·1· 1·11wr,·1l ~, .. it h <h•11s,• t hi<·k1·I s of 11ml1· rhr·usli. I 11 

pl,11•,•;,, it i"' ><'ll'11111p,r. Tiu: ti1li• 1·:-.:h~mb up (Jw•1.•ts Hin'I" for 

ahou t nUI.' n11tl orw-1111 If mi !(•s. Tli 1'(•1• fol"nmt.iuns u r1• re1u•p­
"n1 te◄ I within this fli,,trid. Tht· ol1ler i,. l!1t.· Hoh nnd it i,, irn­
purhmt h1.•t·1111s1• further to tlw north it is tlH' fol'lt1alio11 1dt.h 
whieh indi(.•1dio11, of peh-olcum Ht'f• tL!i,;Ot'iah•d. In plnre.,: 11l11m.• 

thi,; nre .,,hnh•,; 1u11l !iitLHdstones of :\-li1wc11c 11g:1·. R1·sH11g' 1111-

<·onfnrnmhly upon both the Huh arnl llirn'l!lll' fo1·11111tio11s :ire 

1·xfrnsin! dq1m,ih, or grnwls. ,;mid;; m11I c-l1iys of Pki!\IO('('ll•• 

,,1,g11~ Thn l,,11,11~::1: 1~11ir11: d.1,1,p1~l!,it,1,~1I,. 1,y 1·i,,'.1.1,1111 :i!:1liii:;h l\11(!1,.1ti1;.ly I!!I!" 
:,•',.':ii\,,,, .,,.,,1!.':,, ,' ::,·' ,,,,,,, ":l'1·<':: ,, '.,, ':'!• ',,": ii" 'j, ·" ·:i:t'··,,' ',,, :· ,,, ,i,,,, I:,, ,, I''' ',i,I• ' I ' ,,:,,,,.," :,,1·: ~ l ·•· '' 1,1,.1),1, ~:.,U.l,, IM,ll,!.llil,11 1, ,ll:~ l,~,Jtl,ll:11, ~: ,1.!,11: 1 .. !'' U 1UI, l•,,1, .I~, 1.111.1,,,., 1, : !,11,~,J · ~l:),,.,.11,.~ 

li:~)1l!I 1lb1~;11 11111, ··l,rit!! ◄:!nt, i1\€'l:t!1,'· u11ililift, 1/hiii, 11111,111~1,1:d; 1d,111~111,;1111111.,1n~ 

d1:1,,i,,i,,1hi!1l ti~. 1;111,.I: :ti:h~1l11 tll11ii,1!ill.~1lii!1· d.1:11~111•·· .. l:,111i1'11:1gili),· .ii:;, .,.;1:11 n1,1~u;,• 1··11:Ji,1it1~11i1, 

lh,,i,y .h,1,11,,~:i, $1'11.~i.,!.1'"''1d.1M ... ,,1,11 .111,1~~1' li1ii s~1(11,!! in Jbi11,. •l:n1nJ1111 t1f ~:~!\,rn~1l.!il, 

J'1J;1t111.i,11:1d! i111,11~1:i1:,1:1.,1:u11 $id111,1:,:i,11: C111;1~1k;; ... ~rh,1:, g,1.11,,1:1,il 1:l!h~ii1uit:t!,1~ 
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286 Bulletin Xo . .J.J, U'mhington (itulugic,ll S1u·11t'/J 

of tlw;;e fomrntions ha:<. 11 lr1.·11dy hei'.'n dcs<·rilwtl in d11Lph•rs two, 

tin'. nnd sis. 

~\11 of tht• nctunl pn•-PldstO<!l'll(' l'lwk rxposurcl'i along Qu('ds 

Hin·r mid Salmon ('rct'k hdong to tht Ifoh formation. .'.'l'o i:;c~t'p­

ag(::s of pdrolt·um W('I'(' sem aml no odor tl<•kde.J ut 1u1J point. 
Hmnir111-, the formation m, 1.:.1post·d here· is :i t•outimmtion nf 
th11l ontrroppi11g along Hoh Rin·r. wfo.:n· indicnlioni- o( pt· 
trolN1111 are pre:-wnt. lJioc<:m• strntn ;tl'C- cxpost!tl ulong till' 
i;oasl ue.lr th(' mouth of Raft Hin•r. Tlw oltlcr Hoh fonnntion 

wus folrlt'.c1 and crmkd prior to tJw dl'po:.ition of tht• Jliot't'lll' 
!ilrata. 

Tiu., ,lnta from wliid1 it lms hi!t:11 po,,;..ihh• lu 1h•tcr111i1w tlw 
principal ~tmdurnl frattm•ii of thi!- re,-:-ion han• ht11•n im,1!rh·d 
upu11 :\fap A, Plnh• IY. lu t·t•rtaiu lm·alifa~,. tl11• str11rhm• is 

wdl ddhwd: in 11tlwr lo(·Hlifo,;; it Im;; ht·1·11 g1•11ernlii1!1I from tl1l' 

lwtfrr knmrn st rudt1 ml •·1mdit ions ..;01111• dishuw,• 1l\rny. T n 
thrnw lol'lllitit'S whieh an· c-on•n'11 11itl1 Ph·i,tm'4!1lt' 1h·pmit-; it i~ 
i111po,-.ibk• b> ~ny ab,.olu1dy .i Ul'lt what I'll<: IMI rock ,:.I r1wt lll'i' 
is h,•m·a1 h. HI rihH nncl ilip, lian! h(•1•11 n•,·or1l1•d nt 1!\'t•t'J po,.si­
hl~• pl1u·1.· 11l1111g< (Jm.•1.'ts H.i\·1•1· mHl 011 :--:11 lntou ( 'rN•k, .\long till' 
<;tw!d,- tlw pn•Y1tiling sh-11l'ft11·1.· slm~ s II gt•1wr1tl north to ,;11111 Ii 
,-trikt• and 1111 (!a>-1:erl,v 11ip. In pln('es this ,triki.• ,iwin~;,, we~h•rly 

aml m,dl'J'i,V, All of Ila• ouh-rop~ 1lf lh1• ht•drn<'k fnrnmt.ion on 
!ht· (Jm•,..t>l Hn· of tht• Hoh formation awl it i-. e(•l'taiu llmt 
llws;• ,d rnb, uml,,rfo• flw 1•111 ir~· <·••ntrnl 1111d sonlhnn 1nu·t 11f th,· 
111·1·u i 11\'uh-<•d in t Ji,. ,list ri<-t. 

011 Sn.l1111m Jlj,,p1•, in S1•diou.; !l;j an1l R(i, 1\1w11ship !H 
:'.\:url:lt, H.n11~t• H! \Ve,,I, tlH•t'1• is a high r1wk_v ridgP whi<·h hu,; 

lwi.•n rut into by -.tr<•um ;1dio11. Tlw riwl' tlows through two 
gorJ_(e,., 11111• on tlw 11m·tlnn~,,t aud 0111• on tlw :.mutlwm,t sid,\ tlf 

Hn· hig ln!ml in tlw l'in·r. On tl1C' northwh,t ~idr- tlu• !Jl"Hlliling 
,;.• ,:':.'I!.,.,:, .. •: ,.: ·11:"1 :,·. ,1.•:1,,: >'J•.,,.,::f: ··1,•t·, ..... ,,:•:.,::j: ·.. :1,·•·' ·:,:. : .I!·•: 1:1:,,(1!:!:I' :i .. :,· ·•·I'· ., .. ·.: , .•. f,.1: . '.,.·,·,.o.: 

·illl.l:,,.1:.l:·"1.l1,.• .I:~ ·:''·1'1! . .u .. 1,.1,:•::I:: :\l'l,.~ .... ,,lt•ll .. ,: ~' l,:l.,.1.1. "'' I: ,.l,I,,1· l,:l'.I: .j.J',.,1: .,,.,0. I., ,ll,.,. 11,.l,l,.I: 1.,•1:1,,~ ld!h.,. 

j!"):, ... ,,1: ,, .. ···.:·\:,·1,:. :., .. ::·,·.~, It ,,..., . ,.:1· .:':: .l,J, .• ',:., ., :· .. :·. ·'I' .,. .. ,. ·. '1 :, .• 'Ii·.,.,. ,f. /I,:, .. , ' .. ,..,,. ·: ,· •11 I! 1, n ,,. i:1,, .~,1,1.1,.1, ,J~.,.i,1,.111,,,,, · .11:,:ni ,, n1, 1 .. h, 1111,,(.,1.1,111 .. , g1,1,,g1c,, , 11,, llh,.11,.~,~.,. 111, 1;,iul ,,, l 
·1:i:t,:·1::::1, ·')!:wt . . :.1.,. .::.'t'··t·iji : .,i.,,,.. : ·jl 01,1:!·,1,:I• t. :,. :ii,.,:,· :, ... ,,,:··,: ,.1•1,1: 1.•,,· ·• ,.,.. ·1:j)'··,·:. : ... :1,.'1',r1,, ,:,.,.,.,,. ,,. 
i:IV 1:1 ~!lh,, \l,·• ,. :,, .. 1:· H,. ·1,Ui,1·· ·1:1,: .,.,.~. !, .. (., l.1 .II~,., ii!U,, .. ,,., ,~.,b,.l!i:1,.·,· J.:.IU: 1:1,, I .. ,· i,•l,.,bu:,,,.,.!,.,. 

~,t .t,~1,'11. l!lllli~!!i,j: .. ,1iU!U1,111~ 1111) til11:! .111\1~!1:: ·thlij .. 1111:,11:l1l1.l!1l'~1ib::lil,1 111,., 1i:11~1(!:\1'l1ti.l:i:i:, 
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i88 Bulletin Sn. J,f. lru1hington (i1mlogkul Surn·.lf 

b{' nc{'('s:<mr,v lo (!rill t-0 rench it:. Such <leposih ;i;, 111ight m·eur 
\\'ould prohnhly he derin-•] from tht• i;lrnlt•:-, of tlw Hoh forrnn~ 

tion. 
UoJI ltl\'f,;lt Ilft-'l'IW'T. 

Thl• r~•giou inroln'.cl crnh1·1~t•t~s nMrly idl of ,n~sh~i·n .lt'ffersun 
County. Tlw nrnjor portion of the ureu is thil'kly t•on·rt:•I with 
Pll'i~tot·t•lll~ sands 1rnd grnn-ls. 'I'll(• lwdnwk •~xpwrnrc!s Ul'l' well 
clt•v(•luped along th(' co11.st line ,md ttl inkr\'nls along Uw hanks 
of Hoh Hin-r. Tht- ddnilt>d PXuminatinn of the region has 
been t·011fi11(•d to Hw <·onst idmnt Hoh Ht•ml nnd tlw lower pnrt 
of Huh Rin:r. The mm·t• important strnetural fruturl's muy he 
~l't'll hy l'l'fl'rring to )lap ,.\, Plate IY, and nlso to Pink XII. 
Tlw i11ll•rio1· region h1ls not ht't'n t'Xtu11i1wd 111 suflieil•ut dl1h1il to 
wnrru.nt n stnh:nwlil' t·mwt!r11i11g strudurrd t·ondition.;. 

;'\1.•1u· tlu: moutl1 of Hoh Hh·er ,;<•n·rnl .. umllt•r creek,, hnn· 

t,U'Yt:d out lo"\\- vnllt•,rs cxt{'mling- to tlw rin'.1". Tlw higlwst d1.i­

rntimi,,; 1lr~· lc•s;.; than tlu·(•c~ lnmdn,d frl'i. Thi' 1•cg-io11 is lw,n-ily 
timhl•n•,l 1uul is hm•clpred on t.lw oct.•1111 i11 most plnt•t•~ with lml1! 

el i ff s. '!'lien• i:. 11 b 1·oiul 1.·m· e in 81::t•t ion I !t J us t south of Hoh 

H•~iu.l. The land tll't'1L ju"t luu·k from llliorc is ,·ornpmwd of )',litl.­
mek in 1L biully dccmupw,t.•d eomlition. Hoh !fond i-s 11 hold 
r0<·ky point jutting 011 t in to t ht.• ot'l'llfl, Uehnii:11 tlw hrn poi nfi;, 
of this lw,,d tl11.•n• i1; n nnrrow ('O\',•, Tlw rock formntiun" in 
luwk nf thii; t•m•1, ltrt• ('0111J)Oiil!(I of "-lllHly ,;lmh· 1111d ,;)ink· ull or 
1\"hid1 111·1.: invol\'t'«I in n !-!tiilt·, 

Tl1tirt• ,o·t.• hn1 forumtion~ oufrroppiug in this rl'giun. The 
11l•k·r is dcliignnh.•d m, tlu• Hoh aml tlw latcr 111< Ph:i:sl.on.•11P 

gruwls, .sn.nd,i R.lld cluyi.. Tlw Hoh formution is (•0111JmM•1I of 
,;a11d.st.111w, slw.h, urul conglouwrah-. Th,i totnl thiek11e.~>1 of thi, 
forumtiuu. ns rt~Jn1•.s1·ntt•d nn tlu• ••t•,,tl'T'11 ,,j1le of the Ol,r1111.1i<· 
pmins11ltL, ii> fm~r 10,000 f1•1~L \\'"ithin tlw al'l'U of thi,. ili ... tri<•t. 

u.nly .n J>tlrt of thit1 fonn1,Ltic1,,1, 1.111.t,~:,;up;; i,.1t th~; ;;1,1.rfa,:.,:, !fa,u1l,­
·~.\d11ti'111. 1i;i1.d l!,li111.l1i1111, ~~iit:.111,, 1111. 1!(111.,11l••n.1111.1J1:u!f.iil,; 'J'lu1, s11t.11d~.bm(!!!, .1,t1i1~ 

.!Jll~~Iv~,,! g~i'i!ll;l!i'ii~llji ·~:411,1:l!ti. gl:l~lil'lll◄ili b1rm~•!ll1,· l~,1111, (1111,y· IHlim,i!i.i1.111,nII.v· 
1U~(• i!!h111l~•1 h1~i'11liii nl' l1111•~lilli11A:' ph~t1t1111 £11'1!!11i:'nt 1111 1is h~ • 1leie,1,111i1w 
t'1i,,' 11:~" '~:' ',,,,~:,,'1i/::~,1 ,' '', :, : ':' i:'' :'Ji/',,:,,' I :, "',i,i' '',: ' ',i ,,': ":' ': .. :,,''.' :1,' ,: ,:,:: :'' ,~'~i' r: I: ,, ~ "II'":,,,'',:',,,,,, :1,ir''/''' 'I,' : ,,, ',,":,,, ',,:w' ·,~, ,,,

1 
',\ ',~ "I "I',:,,,',,~" 

... 1.1: .. 111h 11!1,1,. 1,1,.11,d 1. ,1,1:'·· lu . i,~hu .. 111,1, Uu,l @.1 .. u.d.1,u1. ,~3. g1, 11.11(,. .. 11,1.t.(1 ,,.ou~ 
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glonwrnfr,-, 'l'lw slud1·il 1u·<i gc,uernlly grny to dmrol1Lh.• n,lor1•1L 

Tht•,v ofh•11 g1·1uk ioto ~1rndy ..,iJafo:- nml tl1t:l'le in turn into sl111ly 
,11111bt111w~. Tiu.: ~haly ~nndi;tom•s vc-ry ofh:11 lwc·111111• 111a".,i,-,_. 
urhl wlwn fre,,hly hrnk,;,n itn• Sl!t'll In hi.· ('Olll)Muwtl nf 1m~td1t1· 

fru.g1111~nt,- uf ,-,ltltt• and tJthutv.ih•. Tht'J po~l'll:s1s n J:,Critly ,1p· 
1u~1u·1m1·1.• hut ttn~ ~omC'tinws bm11fod. Thi· lm1uls ntt· umdl' up 
of s<•ah•,. of mi,•a n111l frnguwnl:,. of dnrk lu.·nvil'r 111im•ral,;. ::-land­

stom: r,f thi,., d11t1'1Wh·r s1•1:111s tu lw inll•l'ht•1hlP1l with tin• sh,this 

and s1t11dv .. lmh•}I in all lcw11lil ii:s wh1·1·1• tlw Hnh Cnr11mlin11 0111 

t'nJps. Tiu: ,und_v slH1h•s uml ~luil:,· s1111d,;tn111·~ w1•1ttluir 11111d1 
11111n• rnpiclly llm11 !·Ill' lwlt,. of 111n..:,,i\'l' ~uml11tom• a111I 111·1· eom-

111011ly i1m,ln·d in sli,k-:. I !Jtimntdy thi:- mnh-ri1tl pns .. t•i- into 
1\ hl11i,,J1 gruy wud. It g1·1wrnlly poi<1'<\'""''" 1l disti1H·I odor of 
pd 1•ol,·111u uiul i11 ,wn·nd plni•t•,; yi1•Jcl,. .;wpug1.~" of it, A <·rtl't~­

ful t•x,miinalion uf :.p(•1'intt!ll" of Hu: :.h:1l1- 1·,iw·u.l l!il' pt't'M'IH'f! 

,>f 111iero~(•opi,· , liH tum,;. 

\\'it-hiu tlw un:,t of 1'11i,- ,li~trirl: tht·r1.• j,, 0111.: v,:r,v 1,n•II dc­

fim·,I HI\ t idi!II' l n•mlin~ nortl1cnstt: rl,v untl pas:-:i111,1: t hrnugh tltt! 

sout hl'IP, t l. 1 of ~l·rti1m l l!. Tl It' north lirnb of this antic•I irn:• 
is wdl 1·1•Jiri•.,1·11h•1I in I 111: i;outh point· uf 11011 lfon1I Irv 11111:;,-I\"(' 

i-nnd,-tom•,; ,triking ~orth !iO Em.t 1111d dipping 80 1111rth-­
w1~,,1. 011,· ludf mili• lo tlw ,.1mthl'n.:t, 1d ltm·ky l1oi11I, nmi;sin• 

;.,,wd .. lou,• fur111" t.l1t· soul lwn,-h'l'II li111h of tht· untidi,w. Be .. 
t~·<•c:'11 t 111·,,· hrn pni11ts th\· fornmtio11 i, t·<1111pollt'fl of ;.huh·, 
"lllldy -.lmk· arnl shtdy ,-11111),;fom·, luuily i11\'nln·1I in u .. li.!l'. 

Tlw;;,· ,h11J.-., han· a \"t!l'Y pronutm<•td rnlur of oil. Tlw mnssi,·t• 

sirnibtum• nt Hoh I fra◄ I 01'ip;i1t11ll,r 1lrdwd uwr thi!< ,rntidiur 
and ('onrn·dt•d wit Ii tlw ,-,uubf.tuw urnl 1·m1glmm•rah> m1 tlw ~unth 
sid1•. Thi~ hu, si11ft' lwc•11 n•1111n·r1 I l1y t·1·osio11. ThP nx is of I his 
1rnti,·li111· 1111,.;:-w:< uut into tlui t•ow 11,- in1fo·1tll'<l upon tlw mnp. 
:'\'t·iu· il, h·nnl inl1111d ,1.:n•r1d pit,; l1:1v1• h,·1·u ;;1111k. On(' of ti,,.,.,. 
i:. 1,.;igl1,h:,,.:1.1 .. f ~:\:t., d1tl:,,,, . .... E~m!II i I ~, \\:all,,;,. uil ..i... 1,,l<1:11irl,~i ,1,1,,i,111i 1,lM j1.11.b,,, 
•u,,, .... i~,•u ,tb,,1. it,.111,11:,,ii,.··b11·•·•·1 h•,•·• ,ii1t111,,,.·y1~iJfi.1.1j• .g1~~1:•, 1~· 1) 11(i,:11i,o,,11,1,,,•i.l!' .. 1:,;,h,11.••d .... 
. p,1:1ti:1:dl~iu11i.1,, .... .... .. ... .. . . 

f ii~oi;l:, t i,~:~:!::::::;;it bli,1' i I ~ ~,1:11•1li ::1:1:;;:::•:i;;~:::ij,:~d~i1::tl;!:~1:::i };:~!:l~~:~ 
+il:i,:UI . . . . .. .. ......... ... .. . .. . .. . . ... . ....... . 
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!tHO JJullrtin .Yo. J.J. Wmhfogtnn '11'ulogfral S111,·,·.11 

out ht'fore <'l'OSslllg Hol1 llt•iul. ,\ third 1mlid.im· pos:,;ihly 
<~l'OSSl.'ll 1'11t• umuth of lloh Hin•r into tlw nurtht•nst LI- of S1•t·~ 

tion 19 hut hc<"llUse of liw.k of good 1·xprnnmis its exad 1•xtmt 

cannot lw cMc~rminctl. Its ru·olmhlc position hn:-- lw1;11 indi­
cH.ted 11po11 tlw ,u·t·mup,rnying rnap. j ~.rndint.• 1•xh•nd-. frotll 

the renter of Sedion 18 nortlwn"krly but it:-i t':dC'nt c1umot lw 
,lckrmined. Anotlll'I' syncline tmterli tht• north point of Hol1 

HeAd from t.hc occm1. It trend .. ~nuth j':') E11st and ilit:s out 
lwfort' ero~sing tlw p1mins11la. A minor syndim· i, dt'nilo~wd iu 
the coH between t]w south nnd north points of Hoh llPad. It 

is posl'.lihlt· that this muy "wing and pii.-;s north into tli1• rnw on 
thf• north xi1fo win.on: the trnil <·0111c,:o1 11mm to tlw bt•1u·h. 

Ex,m1i11atiuns or thil', 1listrid show llmt p('troll'IIIII and g'I\~ 

ur•~ prl~S<•nt iu ,·cry "lmitll c1u1uttitil•s hut wh<.•tlwr t lwy txii;t in 
emnmcrduJ 1rnm1rnt.s or not lms uot hl•en tlt•1m>111-1trnted. It' tlwy 

nr1~ th1•,· slmuld lu: 1-ought for ht•rwntl1 tlw 1mtidi11nl ax1•s, 

Qrn.r •. \,TTI•: iunm i'll~'l'IIW'r. 

Tin• 1u·1•n inrnlni1l in this region emnpri~,~" tlw vnlle:y of 

CJ11ilhty11te:, Hogarhicl 1md Sol1•1hll'k rin•rs. I I 1:mhrm·1•,-; port,. 
of sout hwt•i;h•ru ( 'lnllmn and nort hwt•ll:I t'l'll ,J ,·11\~r,mn <·otmt iii,.. 
Topl)grnphit·nlly tht'. dii-.trid j:,; :-.imilnr l'o tlutt h1 tlw 11urth in 
the ,·i1•i11ity of (b1·lh! Lnkt· and lo tlw south lmnir1),.. (irn,n, 
Hnrbor. ,Vil:h tlw exeqJtion of 11 ,.mnll urc•n 111.•1u· tlw ,iundion 
ut' Hogaehid 1t111l ~oledud, riwr,., whid1 j,, uppl·r :\I io<'Pll(' nll 

of I he pr<igln<·inl fornrntions hdong to th1· Hoh. The ge1wr,il 
c·lmtn1·h•r of tlw sn111l .. tn1ws 11ml :.hnlc,; l11wt• 11ltnul_\' h1·1·n 1l1·­

,wrihe1I in 1•l11tph!l' lwo. Tht, struduml 1hlta lllity In~ l'Pfo1·1·ed 

111 m1 Pint,• :XL 'l'lu~ i11t:1~rprPbtfom of thi~ 1h1tn wlH.•ll plnthicl in-
1lir·nle;; tlw fH't•st,11ct" iif t.110 i,nlil'lilit:"I mid unt~ ,.,y,wlin1· i11 whieh 
tlw :-itmt.11 of tlw Hoh forumtion 1U'(! i1woln~d. The nw;.. of tl1<'1il' 

folds Im vt.• u g(•fltirtd north-;,011 th to nortlnn•st-sout lu,n;;t trP11d. 

~i~h(1lti ,,~f)fJifb$'b~1.11Et! p1:111itfon, IUl'IY IH! r~!lt!l11:'(l◄ i f,(.)1 i1:1,,n, Pl!1:1,.h11 x.t 
11~11:~,, , .f~,i.1~, .. ,,t t,,11(' ~'('~,t.ern • 1~ i11H<iU11,c •h'.~11,,d:j, 1,,,:1111.i.11,,~,til11,bilflt 1,111.itl~tl!i,il 
b, til11:1· <!~illlild f1/1j,1 11i1. U1)l1j .. ah1~1t ,,~nd .t,J1~\ll ~.~'!lli"I!. fa:1 IJ:11(! 1111~,1:f'h. it,11.d 
p!,1.$1111111 ihl~i;tii~ Iii •til:~i!r,::t,h,n 1 !' ·11~10Y.111~:h!1r.t!tf N1)1ith, 'f\i:l,11.j;t'~! lfl W~i,,d,,. 
·•••·I · ·· · •·' r , ... ,,: ·· · · .,., .. 1li•·· · · · 1•· ' 1•·· ... I'····· ··· ,·.····1·t·l1· ·•··· •·1·····. · "· · ·•·1·~··,. ·· · · ·1· ·•· •llli.!:l,· ··••· ···•·•·t· I·· •· 11.i ~"~~1 ,,.:1:01, 1n1.,,,1:1.,11.1~i 1.u. 111,.,,lil, li!i.,1 •.. ,,u:1,· ;1' 111, .. ~).,~•111111.up. ilo•Q ,,"11•11 , , •• •1, 
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OZl•;T'l'E: L.\Klc 1•11-TIIICT, 

Tlw un·ll inYoh't~d in this tli,.,trid 0t·<·11pws Town ... hip,. ~!) 

urn! HO North, Ilungt!s 14 nud 15 W(~st. It l'111hnt<·t·, n hdt 

nhout twdn~ mik·s in width and HH1•cn in length bonh•riug l he 
c•onst. It c·Xh'lllls from Quillayuh· Uinir nortlnrnrd to tlw axial 

,;pur ~::demling from tl111 Olympi,· "111111tai11;; oubrnnl towtml 

Capt• F1uttcry, Tlw r<"giou j,, d,•nsdy ('llV('l'~•d 1rith timher. 
Tin- surfo('t' for111atio11s nre largd,r cnmpmcd of glncinl depo:,;1t,.; 
nr a wry thid n:m:cr uf :-oil. Along tlw- 1'rnl!'it tlw ,and,.,tont•,; 

,uul ... l,itlt•~ of ti!(' Hnl1 formntion an• t~XIHhctl. Iulnrnl th,:,r ap· 

pt•ar at only a YC'r_v ft•w lo('alities in tht· c•lifrs or along tlw rin~I' 
duumd,-, Tlw l,~t1.•r l\f ioct'lll: ,,tni ln whidi onlrrop hotli to tlw 
!<1111 th mul to till' north nl't• nbs<.-nt in this clii-trid. Tlw Hoh for--
111nl'io11 lms htit·II folch•d aml I-he po,;.ihon of the nnt idiu,d 111141 sy11-

1·1iiud a:-w.~ lun·e h(i(•n in•wrhi1l II pm1 ~In.p • \, P1ah· IY. Tl 11· l'flll r­
Mh-r of tlw ;;trnh1 Im,; hN•11 ,ks('rih(•d i11 dmpV•r six_ 

"~hc-t·1:v1•r t 111.· gn1y shnly s:rn<lstnncs uuft·rop u.lnuµ: t]u, 

f'on.,.;t fro111 th<: 111011t.h of (~uillnyuh· riwr north tu tlw Poi11I: of 

.\ 1·dw., llwn• is 11,nudly 11 ,n-11 1lP01Ml odnr of pdrnl,·nrn. In 
plnc1•,-; a whik .;c11111 issues thr11t11,Ch 1•r1u·ks llntl pos,w,-,-e,; tlll 

ndor uf oiL 'l'ht·l'P is 1111 t111·1rns nf pr1·di1•ti11g \\lll'tlll'l' oil i~ 

p r1~sm I i 11 ,•c1111merri11l 11111111 ti ti,•,- or uot. If p l'1•,.;i'•11 t it \I ill p1·t•­
"tmu1h ly 01•c11r lwm·uth tlw 1rnl.idi11al llX4!S und will lw ahiwnt 
alung tll(• ;;yudinnl ho11g-hs. .\Imig th,· 1•,m~t li111· th,, po'liti,ms 

of the antidi11nl 1nc8 are foirly n1•1·11rah.i 1ml inlu111l in;.uffkimt 
dntu lms ht•1.in ohtnim·d to d•,kr111im• th,· ?itrudm·t. Tlu- forma­
tion involv,:1{, howl•\'('I', is tlw Hoh with ~-hid1 )'Ptroh•u111 irnli­
cn tion, d,;l•Wllt'rl· nr .. ns:l'!m·i1tted. 

CO~CI.l"SIONS. 

Tlu•I'(' ,w('lll" to lw s11ffki,•11t ••Yi,knec to wa1·1·a11t ('t1ll .. i1h•ri11µ: 

1,U .. 11( M11:i (,:1,~ll,11,~di;i .?li:li>1,utt1n,.i1•111, l!l!I 11\11, i:11l11:t'li!l~11iy nnfi,1,~.•,;,.e11bh1 
··1~(!g'iilm ... (i:,1~· 1.h(!,·li.li!~i1,1,111~1,m!ll111,· ·d:.f' .1,,iit,11, 1)Jtrn1,1111 di1;1p~~llit~... In.· t:11,1! ~~1111~·1:t,1:n 
111:1rli 1,t tlm 1.t1:1.tt1 1:lU .a,11~!'1~.!I 11tlU.1,1,:,1 ·Eli11l~ fi!)l11!1!1:liil;1•11. i,1 !)im.1:1:1~,lil<:11!:~)f' .. 
·1;.,· , ... :: .. iii'··~ :1. ·1·•· . . , ... : .. ,, . .llf., ,: ·: •• ,. . ...•. ·:•./11 , .. ,, .... ·.,1,.: ,: : •1, I,· ... ,, '. . ' ,, . ·1 ,,, ., ' ··1· ,' ;, j I . ii . ' •'I ,msn tU• ... IJ,.'.V,U, in . (b l,IU,11,lm,m,1: 11, m, u .. lt.lJl,11. ",1.t lll.jj:,IJ!I: .. j, .. :OUI h,:lj,l·ll; p1 (,..:•· 

~1iilJ11, ()i1 .t1h.11 11,iJd:li:• .11.li>JJ~!· ot1· U1(!· <)lyn11i1l1i1 JH1 111111l,.i,:ii11 .. , JHld i1:1 
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1110,;t Jmrh of .,outlnn•stern \V11;;hi11glo11. tlH~n· Hn: fomrntimt"' 
JJl'esl•Ht whidi might possibly l'Ollt11i11 pdruh:lllll 1h!posit.., nl·­
Hmuglt tlll'.n'. is 1111 i•,·idenw Ill 1u·,:!-11'11t 11rnil1'11ll' tu ilil'l't'tly s11g­

gi-l,I tlrn t l"hP_v an· Jll'l.'Sent. Ou f lie w1•-;h•rn ~lupi• or tl11.' Olyrn·· 
pi1· p1.·11i11suln lh,:re an· s,.•,•p1•11 I ,-mull :scqmg1.•-, 11f uil uml gns and 
1rn111t•ro11s locnlilit~11 "lwrt· tlit• mlnr uf nil 11rny lw d,•h·dt·d. Tlw 

,trali1 l11tv1· he1:11 folth.•tl 1111d oil lllll_t on.·111· lu•1wi1th 1111: aSt'" 11( 

I In• u11tit·li111•s nlH1011gh it is impos1<ilili- to 1h.·l1•rn1i1w wlu:ther it 
0(·<•111•,; in 1•0111m1: reia I r11umt it i1.•x m· uoL :\Jany ~n ndh·d ui I 

-~·••png1·,- r1:po1·te1l ris m•cnniug in ,1tl1t•I' p11 rt" nf I h· ,.fo It· t·1111· 
,i,-,t 1111l,r n( 11 s(•llrn 011 wah-r du,· to de1·nyiuµ: \'1.•gl'l:dion. Tlw 
g-11,-. whi .. li u(h-n i,- uoh·d fl" j;;,-,11ing from pool,- nf w11te1· j,. 1·11m· 

1mm 111,lr,.h ga» wl1id1 i, du,· tu 1111' pr1,.;,•111·1· 111' d1•1·11,,·i11f,(' n·gv­
t n tinn. 

HJ+;emrn ()It' DRILI.l~G OPERATlOXS. 

l11 H)Ol 11 \lt•ll wm, ilrilkd by 1111.• Olympi1· Oil ( 'm11p1111.,·, 

whidi ;,. now 0111. of C:!Xi,.t,•111:1·, m~11.r the m111it h nf Cnpali>< Hiwr. 

in c;rny;; llarh,>r Count~·- 'l'his m•II is 1·c·11111•h·d tn haw l.1·1•11 

drilh!d t11 /l ◄ ltipth or ij;j() frd 1t1HI to h1t\'1' l'IH'Ollllt('.l'llil V1•ry 
,11111II amounts of oil u111I gn;; nt »1•n•r1d it~·pth-:, Tlw -.11rfo1•p 

l''<pm,1tr1·i- of ml'k i11 tl1i;; region iirt 11lu10,-t 1·11tird_\· r,m1po,,,•iJ of 
PIPistm·l'IW ,mrnl,- and dn_:r,;, ,\ I ( \1p1di, Hock. 011 tlw bmd1. 

~l"ll-_\" snnd,r sllllh--1 oulerop rtt lhP 1rntl'I'\ 1.·dg,• 1111d app1•1t1· ,·1•ry 
,-irnilar to tlw "nndy !llmk•i, awl slmly sundstom•,- nf I 111: Huh 
forum! ion (nrtllt'l' nol'th. Ou 1u·<•m111t. uf u c·rook(•d holl.' l.lh• well 
wa-. 11linn1lo1w,I. During tlu.• s11111i- .v1•1tt· a 1wll ,,·11:,; cfrilh•tl iu 1111• 
'-lt1ti1· n•gio11 hy l ht• Eldo1·1Hfo Oil <'0111puny tn a 1h•pth 11f Hl50 
t\,,,t 1Hld i,. ,,,ti,I to hnH· pa,.S(:d lhrrntgh ,.:amly ,hnh· for th(· Pll­

tir.: 1h·pth. ::\°11 nil ,..;11,, oli1ai11t•il hut n flow of 11rll',.ia11 woh·r 

\\·n,, ,·ucrnmt l'l'!.'d. 
L,\ l'l'Ji<ll Wl!:U .. 

Tiu• fnlluwi11µ- ymr n 1n•ll 1,•n;,., drilh.·11 liy tlw Ln l'uslt Oil 
( '0111p1t11J to a dliptl1 of ;j.liO f1:1·1, Tlw 1h·ni1•k i, -.till ,,hnuliug-. 
IJ11t u1u-1·,ttiu11'< e1•1is1•1l luh•r in I lie -.aim· y1•11 l' tlmt drilling l11·gilll. 

Tlw w,,11 io.: .. il1111t11d 1,hunl thr,·1· lllill", ,.:11111!, nf tlw 11amth of 
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2!H, Bullt"tin Xo. J.J, Wllshiugtun Oeufoginil Snrt'<',11 

~Juillny11tt~ Riv<:'r nml ont·-lmlf rnik· i11lm1d frolll tilt' shor,•. Tlw 

forum. t ion in this n•ginu i:; c·ompoi.l'tl of Hoh shalt•s aud ~and· 

stom•:-. 

rouKs l'IV.lltlr'. WELL 

This well ill locnkd in Hw ,;outhta,-t 11uarkr u( ~Pdinu U. 

Toww,hip lt8 ~urth, H:irngl· 13 West, ahout 0111• milt· '-Ollth of 
Porks Post Otfit•t· nud two mill's north uf Bog11cl1icl Hiwl' in 
f'l,.1111.m Cmmty. Drilliug hl'gnu in the ,rnhmm nf HIH? anti in 

Uecemhl'r, 1914, tlw well Juul rl'a.rhed a <lepth of tO!>O frl'l. 
Gn.~ and small amo1mts of oil wen• eneountl'rt>d at siin~rn1 1h·pth~. 
Tlw strlltll a11 expoKcd iu tlw 011kmp:-1 in thi& rt•gion ill'(' ll purt 
of th(, Hoh fonnntion. 'l'ht• well j,, hi:ing sunk upon llw axis 

o( nn m1tidine tr1!11cling nearl,v north u,ml .,;onth. In a mnnh•·r 
of lo<'alitie;i in tlw nmr ,·i,·inity of the wPll th,· ,trntn yidd 11 

d1•(·i1kd O(lor or oil nncl 1·111it. >ilJ'lllil •111nntifo,s of gns. Gns awl 

;;mull lllllllllUts of oil w,•1·<· ,aid t.o lun·p ht•i>u <·nt•ot111ti:r1•il ut ,-e\'­

cl'n! d~·pth,; ns the wdl wn;,: !wing ,.;1111\. Tlw nuu·hi1wry <·onsisL, 
of 11 ;.b1111lar1J rig npnutt•d l,.v sh.•um pm,·1•r. Dorinµ: wa,; st.nrh·d 

wit.h tl ] 6-i11d1 1insi11g- and cm1li11111·d tu a 1h•plh of 100 ft·i·t. 

Tlw followi11;:c slnh·1111•nt is tlw l'!'t'ol'il of <"ll,-ing llsl'd in I hi.; 
WPJl: 

H1(1 fwt lfl-h1rk 
;~ot) f;,1•1 l !? 1_.;-I U{•h. 

!OH:! fr,it 'IO-in,~h. 
li*nH (1+~•• .~·-hH~h. 
l HNtJ f••1~t fl, l t , f tH•lL 

I II.Ill I 11-:A Ii Wl~l.t. 

'J'hi." wdl i-. .. itunh·il iu Stidiou 12, Township 2() ::\'ortli. 
Hang,· ] t \V1•st, al1tmt hrn 111i1L•H ncn·lli nf l.lu• uurntl, of Hoh 

Uher in wcilh.\rH ,foffn1,on County. Tiu~ formntiou iu thr~ 
,·it·init_v eonsi11ts of .,;lmk;; nml ,;1rnd,;tm1ci; uf tlH• Hoh forrnution 

whidt hnn' het'Il foltl<'d iuto ,rntidim~" nml 'iJnclim•,;. Thl· lfoh 
lfo11d ,rd] is lieing drilkd 011 th<! 1tXi;. of a nurtlnn~st to .;011th­

l'1bt nntidim· inum•<liatdy ;,uuth of Hoh Ifo,ul. D1·illi11g wm, lw­
gun in Se:ph.•mlu~r, 1913. nntl <·ontinuell to a 1h•pth of 001 f1•1't. 

TIit' follull'ing log lm,:; IMin Cu rni1-lll'd by th(: .Jl'ff1•1'~on Oil ( '11111-
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Q:96 Hulll'li11 X o. 1 X, II' mhingto11 Genlogic,tl S1t11'f.lj 

i;i111ihtr to thut 1~nro1mh•nill in wl'II :\'11mhl·r 1. 'l'lw followiug is 
11 list of tlw <~asiug t111t<tl: 

H (,,,., 1~-lud,. 
78 t,•,·t rn t~-!111·h. 

:::n r,,,. 1~1~•inl'l1. 
;rm fo•I. 11Httdl, 
,m; r,~•I !i-iuch. 
!1/offl fwt U,llwlt 

This property hai'i lwrn opcmti:tl hy tlw ,Jdfo·sou Oil ( ·0111-

pany of Almrdcen. 
11~:l'Sll'L'l' WMU, 

Immediutdv north of the month of 'Jueniult Hiwr uml so11th 
~ 

of Cupe Elizabeth in Sedion 8.5. Town:-hip 22 North, Uange 1H 
Wl'st u Wt'II wtt,.; drilled hy the Indian Oil Cornpnny. Tlw forma­
tion imolvt·d iu tl,i:-1 rt:!giu11 i:i the Monh .. ~imo or uppcl' :\lio(1Plll1• 

,Just south of Cape l'.~tiznbeth i, minor fk::rnt·(• i11 tlH• form of a 
nmuodi111ll fold ex h•ndi; nort }u.•n;;t und sout lr1n~ .. 1. Ou t hl' i.u r­
face of the IM1ch 11.t nn dt•nlt.ion of ~bout :t50 fod a 111ou11cl Im" 
lwcn huilt up mid nt tll(' nJW:\ of thl' ·mmmd tlwn· j,; 1l "mall 
l'rntl.'r filled '14·ith wnh•r from whidi g1l,; j,; t•ontin11m1;:l_v buhhling 
forth. l\litltin a few Ced of llw U}lt'X a wdl lms lw1·11 sunk hl 

11 d<:pth of 1m.•r 500 frd. ln Odolwr. H)H, 11 new w1·1l wns 
,-J:nrtcd rwu1· by 11ml wns ,1unk t.o a d1.•pth uf .J.,18 ft·t•1. Tin- well 
WHl'i dnrtecl with lO-i11<·h t'llililll(. Tht· 1111:u·hinery rnnsist,. of 

n rotnry rig opt•ruh.-rl by ;.h_•am pow1•1·. 

Wll,l .. '1•,~ W"t.l. 

This \Vdl w11s 1lrillt1.I by tlH; \Villnpn lforlmr Oil ( '0111pa11y 

m;1u· l.lw town of Huymunrl, Padfi1· ( 'mrnly. Tlw f1H'11mti1111:. t•11-

cmmt1:nid <~otv,ist nf shult•i, nml snrnlstmh•.,; of Olig-nc1·111· nµ;1\. 

Drilling wns hL•l(Un 011 Augu1-1t !c!Uth, H)H,. mul on Odohc1· 17th 
of tlw snnH! yc1\I' n depth of l ,+,.i1 feet Imel het•n rend1cd. The 

follov,iug lo~ Jm,. het•n rqmrh•d iiy tlw t•om1urny: 
I'.-. I 

t~lu,v !'tloU u. 
• '1;1:y nnf1 ~n1H~;1,1~m•·. :: ~ 

011,t~,' ,11:h:1:i,,h!,'' ::,,,' ,,, "'I, ,,, ,,: :,: a: 1, ,,, 'I ,,,, " ,, ,: • 1, ,,: ,,,::1,:1,:11:1l!,: 
,j;l)11l,:l1lrll:l:I, i1il'l:l,:iJ1,U,,i,j1~ 1'11! 1,1,li:, ,, , "" ,, , ,,, • 1,:1 

,st~~111,~:11, '!, ~, • \ ,, ,i, ,1, 1, ,I I' .,, ,1 ,, ,I ,, • ,,, 1, ,, ,I, ,, ,, ., ,, , ," Ii' 'i ,,,,,., 1, • ,,, •• , ., ,,,1 ,, ,,I ,,, ., I' •• ,, ,,, ., 1,' ',1;:~,,1i,,,,:~; 
1111~4 '1~,,n,11: .,h1,,!,11~,,, , , , ,, , , ,, ,, ., , , , ,,, , , , , , , ,, ,, ,, 111,, 

,,,,',I ,,J, 
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298 Bulletin Xo. ld, JV aahingto11 Ucological Sun'l}J 

rig wns in11h.llt>d. The well wits 11bu·h·d ~·ilh l!t-indi t•11,;i11g 1rncl 

at tlw present lrvd 1a kn-inch was cmplo_rc,l. 

'l'llis property is owned by the Home Oil Compm1y of Seattle 
tmd is lm~atcd in King County in Section 12, Township 34-
S orth, Range 5 East. Drilling w1u1 begun in Novcmbe1\ 19H. 
and in ~January of the following year a depth or 316 feet WM 

reported. 'l'ht! well Wfl:l started with 1!-inch c1u,ing and ll K('J­
stone rig. Thi:' gt'Ologic formntion in this region iii the c)ih1nrine 

phmw of the 1\ion Eo(•en(• but the surfnrf deposits llrt! com­
posed of glacial drift. The .Eoc'l'll~ i-and~tom_-.i,; and shales are 
n pal't of th<• south limb oft.he N'l'wc·astlc 1mtidi1w. 
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300 Appnuli,1· 

11 
At. nortlwut (~01·n1jr or n11~k outlier at Duwamisll i;tation in St>ctiou 

Iii, Tow[lshl11 2:1 ~<i1·th, Range 4 l~aat. T;,jon e.~ril•=-. uprwr l·~Oi:fmr-. 
~Jul'lm• i:m111.lt1\0llP. Old Iuc:ilil.y l:llllll. 

12 
lu ?\'.orthf!l'll Pacific Railway cut Olll"•half milt' nmth of Cin htarl 

Stat.ion, Suohomhsh Count~·, iu Section 6, Town!';hiJJ 21 Xortli, R111Jgj• ,: 
g;ist. 1,ocally known as Fiddlers Hin.rt. Oligo('e!IP, Old lorallty :rnn. 

1~ 
lu nrn1·i1w sandstones on uorth side o! Restoration Point .. KitsajJ 

County, opposf\e SPatlfo, in Seel.ion 12, Township 2t Sorth. R:111g11 ~ 

l~nst. Oligocl:!llE'. Old lor.ality 31112. 

H 
Ou the i;outh fork of Ostrander Cre~ik two hundred f•~N south from 

ll 1,oint. wher't! tlw )()t,;{l;ing fOfld el'OSS('il-. which is 1130 fo('t rrorn !he 
1.1111.·u of Oatrauder. lu ::!ie(!llnu 1.2, 'l'owm,Mp R North, flnni;r,• :! \\'esr, 

in time kh1h 'i'I' a I ~1· HJ I J 1t•l' J!:()Cl•llfJ sha 1 et<. 

IR 
In Cowliti County in l'!.•1'11 Cl·••{'k llr,oo rei:-t 111, ,.,r~~1,k rrom ln11m11 

Poh11m I.0.11:.ii;lng Company's store. Jn i!il'<'tion ar.. TownahlJJ 11 North. 
llu11g4=• a ,vt•1:1t. l'pper Eocie1w. Old fo<iality 1:m. 

20 
Ju Cowliu Counry lt,fllJO foel up Coul er,!<!k from w11.go11 hrhl~r: 

r•.r111talni;. Fp1ic1' Koc('n1.•. Olcl k•cl'llity ·1 l!ll. 

:!;1 

In Cnwlhit County l •t,titHl r,!el up Coal C1•nf'k rrom wagon hridg" 
f•l'(J1:<1.<i11g. l'JJ!Jt'!l' l\JO(!l'll<:c'. Ohl hl(!ttllt3· l;l7-D. 

22 
On H,Ul!t ;ilde of llwaco Point in 81.,ction •I, Towm,lliJ• !I North, H11ug1• 

ll We11t, in shalf!e wl1kh are interbedded with ha1mlts. At traHi:r11e 
stntinn '.·l!!, 

:rn 
Jn bluff ou north tddl:! or Cohunhla River one-hair mile east ot the 

tow-u or Ilwaco tn 8Pctton 34, Township HJ North, n1rng1.! !I West. Pmli• 
ahlr Ollg0<!11ll<'. 

24 
At Kna1111ton, Pflciflc County, on north Bid,~ or Colutt1lll11 HlYer Ill 

hluff' back of cook hmts<~ o[ Km11111ton Lumbei- Mill in ScC'tion 8, Town• 
,:1!,.i,1,1 I! );cuil.b,,. ,l;i:11,.1~&:ill•II• Wlil!ilt, UUK\l~e11.1,, .. Ol,d• .. lot.1/tJl\,J. U:19,. 

11:i 
111 Pa.d1~,c i,,j,~t11i.:f hi batdi 1>! Na:11~1! 11:,!,1~1~ t:l#1> 111.,11 ii, (111t\'l•li~t,U ... ,!i\.!,h,11!1. 

l:lill!it. (lit tbII tOWJt ii)!. Stts(ll ht Sii!e.tl•)lili 1:1, . ':IN1W-liil!1ilili i(II No~tll, .lil:~1.i,l.i:~! •Iii 
Wa:i!ti, ()II.O(!e1t1,1, Old . lil:l!'lldlf;JI l 40, ... . 
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80~ .I ppnuli.z· 

G:ii 
On t>aat bran~h of Cl1>111!'!11tl!- logging road one-hair milt' east or 

wheri• ciounty wai::on roatl cro8t1ell lu SeNlon ::w. TowuRlll11 li !\'orth. 
H.1mg1> 7 Wt~st. Lowe1· lliocene. Old loC'Rllty 5G. 

Ill) 

Ou eaat brau<:11 or Clements logging road, one mlhi w,~,,t 111' cnuuiy 

wagon road Intersection in Se<:tion 2!1, TownshlJl 17 Xorrh. Rangt> 7 
Wf!8L tower Mlotene. Old locality 57. 

67 
Blul'r 011 Chehalis Logging Com11any road onti mile we11t or Monte• 

1:1&110 In Section ti, Township 17 North. Range 7 West. Lower ~llocene. 

01d locality 5~. 
68 

Logging railwa.y cut nn A~·h·ia Cr1iPk in a conglonwrut4" of up11er 
!tlloN•m~ age, In Section :12, To11,m1hh1 Ill N'ol'ih, Uanlil',~ 7 Wel:!i. Old 
locality !il). 

IHI 
Along fogi:iug railway In cut 011 Sylvia Cn!ek, one-half 111!11• mn·th 

of locality 1i8 in conglona•r11ce11. l.!1)1)1:'I' Mlocemi. 

70 
Pin• ln1mlred reet north Qf junction of north braneh of PIH!lt. fork of 

Wllsou CJ'eek l11 ,V1lhklalmm Couuiy uu rormer, i11 81'~ct1u11 36, Towu­
shiJI HI Nm·th, RangP 6 WHi-t. 

71 
Two mlle11 UJJ middle fork of Bkamokawa River frolll jtmctltm willl 

11111111 rh·e1· in V,nhklakum County, 8f•ctinn :1:?, Townl<hlJI 10 :'l:orth, 
JllUlJ!,~• ti \Y~l:!i. OligO('PIH'. Old locality 216. 

72 
Wiihkiaknm County, on :\lcllo1111ld Crnek, two miJ,>1-1 ahova it11 junr·.• 

lion with tlH~ mtd411H fork ot \\'ll1<m ('re1:,k, In Sedlon :!x. To,.nshl11 to 
North, Rnng1? 11 Wf';ct. Oligocene. Ohl loullty 217. 

73 
Station :n on Nru1el HiVE-!t traverl!le line, Par.Ifie County. 81cction 1;, 

Tnwuallll' W Korth, R1rn,:e Jil West. Oligocene. Old l(l(~alltr 2:!:!. 

71 
Station :u. :-,:111,,il Rht1r ttllSPtl:!e line. PadHc Com1Q·. hi Se('tlou 1;, 

1'()WllBhlp lil ~oi·t11, H.an&e 8 Wt>lll. Ollguc,•ne. Old lncnllt~· 224 11. 

.7$ 
liiH11,f:l.l:i111 n: N'ail~I Hhl\11,ri .1,,1i~.~•~1r1ii:(l,ll!1ie, fii~l!:ltli~I t~fun1'1tj•i h'1i8ielt1llb11, }lli1 

fJ:i!llwniJ.ldil tt .~ii\,ii,t.1~. n,ij.111~ ll \\1$11!t,, ¢11111:Je,,i~ll-, .i::i,:1t t1)1~11ilH1: 111:~: · 
'id 

$:~ath1m, 1 ◄!,. N'1;1!111d Rhe11• t:rj~r~i::ii1e. tl!:1~1, ija~l•ii Q~1~nt11\ !11i .. S,eeilbi1 ti, .. 
•r~1,w1i\1:11~111'1,.· 'U)'· '.Ne:11111, ;,.· ~t1t1~•~·. ~: ,~.11,t. .. ..1:jii1,;1~1,,1,J1~1>•••··· (~I.di• ,~ ►<!111,11U~1.,· ~ii, . · 
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30(> A l'fltmli.r 

IH 

Ul11ff hack of Lincoln Sc:lwol in Hor1ui:un. Gl'ilrs Harbor County. 
Poorly rm!servl:'d M[1t!dnte1111 of 1S1·11tl'//a yalibi. Pppl-'t Mioce1w. 

!Jtl 

28.ooo reel u11 Falls Creek from llrooklyu in Pndflc Couuty, iu s,~c• 

lion IO. Township 15 :-;:orth. R~mgE• 1; Wtel. om lorality 2~1. 

!Ii 
In St>clion ;14, To,rnehip 15 !'l:orth. Rnnge ; WE-st. in a small <'l'llt!k 

entering North RiYer jullt north of OrRYS H11rbo1·-Pacifk County line. 
1.owur MioeetH\ Old loeality 2R2. 

98 
Blutr 011 Willa]Ja River. between Hoicomb and the rnilroad bridge 

wrAt o! town in Section ::6, TownshiJJ 1:: :"ior1h, Hauge l\ West. Ollgo• 
r:enl'. Old locality 283, 

99 
On Wil'lhkflh HiY~r wagou roBd mw milii uortll of Aberde~iu iu St•c­

thm ~. Townshi)1 1'i :•forth, Rang£> !! \Vt>st. l'iilit'l' 1\Uoct-ne. Old lo­
cality 1!11. 

1110 
On w11.gon road cut n1, Wlshlrah Rlyer road one and one-halt 111ile1 

below Wlshkab Post Office in St•C'Uon .IL Tow11ahi11 18 North, Rn11,::,~ !t 
Wust. Old loc111it~• 1!12. 

1(11 

Oue mile beyond 'Wh,hkuh Po11t offlr.e tu b1wk of rh"e1· in Section 
:l:;i, Towmihir• HI Nort1t, Range ~ West. t,pper Mloct1ne. Old localiiy 
19a. 

102 
Sta.lion Sil7 Sl<ah Bay-Cap~• Fl1ttten· traverse. About mw-luilC mlfo 

wt~11t of Kalth1h Point ln the clltl'M. ()ltKQcene. 

lMI 
At etatlou !196, Neah Bay-Cape Pl11ttti1•y lravera~i. About one mlle 

WP.st of Kaitlah Point In the sea cliffs. t,ower M1oce11t!. 

llJ:5 
About :!110 Ceet ea■t or Sll)l Point Ugbt house, west of Clallam Hay 

ou coast line. Lower Miocene. Old locality 92. 

109 tD lOD 

At lle.ee of cliff, Slip Poiut, 1~a11t of Clallam Ba)' ou coast. Lower 
l\11<•c,,m,. Old locality !i!!A. 

Ul 
Mdt1tb• u,.11i1:l!i111!111l.d. Oral!ik.1n· llf1i~1,f;bw111!if:.1Jll11,rte,11•·1t•.•·1:1ot't.11,weat, .. 1'1l,u\)'tl!t'. c,~ ~!111ttlt~I~. ~1.$;. ,(liwu•lih! ij$ li:l:U!-!Ui, n--~g:- M W~!lit:;{. t!)~d tn~~Ut:11 ~'◄ .. · 

:1:12.• 
.$0:1.1.t~.~~al!it,. q11!111~t•,1· .of 1lt!irtbwe,1t. q111rt,t,11'. o,f ~~'¢tl1111 18, T9\i1~11l:d11 :Ui 

N,,~t#, .. • .,~it, 11 ,v~s:('1 (IJ1~ l~:l)allf,)1' ~l'L . 
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808 A p pl'lldi.i· 

l 28 
Ai su1·, •~)· :;takt' 3S:fl on Xortb Ri\·er lmrncb of l'hh.'ago, Mil­

waukt<t! & St. Paul ttallw,~y i11 Gr;1y,; lfartmr f.ounn· in SeC'l.iou 2(1, 

Towm1hip 1 i ~orth, H1rngp J:'. \\'.,~t. l.,iw .. r :1.1101.·mw. Old loc·nllty !Hi:t 

129 
Ju aouth baok or south fork of Stillaguamhih RIH'l' ill Sectiou 11, 

Tow11:olliJ1 ::o Xor1 h, Range 6 East. Snohomish County, Olig0{'t'lli'. 

1:m 
Ori w,,,st J1a11I{ ol' \\'!hum C1·~i:•k. Pacllk c.-1uuty, (Ill~ mile west u( 

\\'illapa Post Offlc-e, in Seclion 11. Township H North, Raugt.• 8 \\'PSI. 

r rngoe1:1nu. 

Logging railrnad nu un(, mili .. wei-t of Mnntesimn. Gr11:,-:i Harbor 
County, ill Sf't:tion l, Township 1 i Xorth. Range ~ \Yest Low,•r llk,­

eeae. 
I .... J-··-

:S:orth [lin!r lm111d1 ol' Chl,,ai,,:n, .\I llwnuk<•f, & 81.. Pnul Hallwny, 
:1011 re~I. l:lOUib 111111 1111 bill from euln•rl :~!- ,,r o .. ,v. R. H.. & ::--:. Co. 1rad, 
in S~irtlou 2!1, Tow111;11ip 17 ;>,;orlh. Haug~•~ \\"P>'I. l..:iwl'r llioCl:'llt", 0111 
lucnllty moo. 

I ;1!J 
:\'orth Hin1· l11·auch of Chicago . .:lfiJV.JHlliYt' & Si. Paul H1lllway. :!m) 

fo,., to !hf• ,muthwf!st from Jo.-nllty 1:1:!. 

Railway t"Ut 011 ::>;orth lliv,~1· hra1w;1 ot Chkato .• \lllwaukt~•~ i,. st. 
P1rnl Railway in tlw nn1·tlwa1:1t 11m11•fpr or tlw 1w1·thw,.,111 111u11·h,1· of 8~•e­
iiou :l!l, Towmll1ip 17 North, Rnngt• X ·w,.·:1L Lowv.r MioCl'llt'. Old ln­
callly 1008, 

1 st(i 
Railroad cut 300 h•et w~iet or 1o<iality 1:15. Lower .Miotwne. Ohl lo­

cality Hll1!1. 
t .,~ 
'" Bluff In wagon road alm1, <"liSt Hid(! of v,:-ynum:ht•t• Rh·.,,· oue mllP 

1-.ont.h of Hittlc'r C'!'P('k in Seetion $i, Towu1;1hip JS Nurtll. Rangl! $ WeBt. 

Lower Mioctme. 
138 

In hank of \\'y11oo<'h1w River nloni:;- '!'.'l\g(l11 road HOO f{'et m,rlb or 

l!tltllou 13i. Lower :'!th.1N:<ll{'. 

l411 
Cut i11 11011th 11id1- or ''Think uf ;11, ... hill In li1111C1t Ah<'r'1li>,.•11. Unq,R 

HnJ"liQr rou11~. l'I!IH'I' Mi<,rene. 

ll4,I 
:N11iilll1,1i-t1 li111111lllii:!, m,.11~,,,, 1:1.11 . 1J1:1,11(1 .t«iii,t: .. ll!!11ll!lt 1,f · 11rj1:1s,.1u:, u1t1, A:b11!'• 

·~lee11. 
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0 

·. i!ltl,!lillllli j!l'llid!! Cc1h.1.111,bi11 ,:lh~, .,;,,,,,,,~,,:,•11:,.,,11.,. .,;i1:.1:""11,.,1u,. 

• ,:, 11 !jli)(/111:'11 (!:: . 

l:iilUI~' ,~r ~11:1111 111ie1u11, ti!11111 
•• e11l1:11/! 1 '1!11~,biill'I'):· 

Tl,~~llllllldti )i.llli .)'!h11iUf,, '1~11111~1 
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.. .... .. . ..... . ... ... . . .. ... .!1iji2 .. .. ... . .. 
. ........ ····••~01:,ij~,'ll!l!111,•. q!i(fj•• l~liit1,,I,◄:,, ·ii!J:iij . ljf~i. .11111. !ijl!i!tlll!J• -·,11~t 1111!. flill'l\i: 

·•· 10~1111\~ii·. 
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srn _lppnuli.r 

uia 
Bluff nol"lb ,;ide of molltll of R11rt Rirl'!'r, Grare Hl\rhor County, Stie 

tiou :n, Town~hl11 2'.l :-.orth, Ra11g1~ rn West. r1,111•r Mloc·.,1w. 

194 
At cuh·t>ri :18. in hlulY aloug O.-W. R. R. & !'>:. Co. tl'a<'k, 14 mili>s 

west or South Montesano. Grays H,u·hor County. Fppm• Mloc1•1w. 

1:H, 
SeNion 2;i, Township 1U North, Rani;\~ !l Wt.>nl. Oligocm1P. Paeiflr 

Cou111y. 
1!18 

Two mileE west or Wiulock. Lmvis Conntr. in hank of a trl'ek ill 

81>cU011 20, Towusbip 12 Xortl1, Range 2 West. Oligoet-ne. 

I !ti 

Thrtoe•fonrtbi; mile north of Point Gl'i!IIYille, Grayi; Harbor Conntr, 
W.i11hl1111,ton. F11per ~ltoeene. 

l!l!I 

Cul ln lf'l't hand hrnnd1 ol' Clenrnm·a logging roiul th1•e1,1,fonrth1< 
mile we1.1t or wngou l'Ollll lntt>1·111~dinn lu SP~tiou 20. TovrnishlJl 17 
:-,. orth. lilt ugi~ 7 W Pal. 

:mi> 
Cut i11 Northerti Pa.dlk Rnilw:~y 11111· mlhi i;u:.t. or l'ullroud hrlllµ;,! 

,1,·er \Vh,hkah River nt Ab1:-rd.,.e11. Grnys Harbor County l'111wr ~!lo· 
l'PO<', Old locality mm1her '11 :J. 

::!Ill 
Oue and 0111:•·lllllf miles twrth of Pl)illl (irem·ille in ditri; alo11~ 

ot:~•1w. 
:wt· 

o,w UHi thl'<'t'·fom•th>! lllil~•ll nori.h or Pnilll Gr~ndllP In cHrr .. 11l•mi,:, 
tJCt~IIII. 

20a 
F'h'P hnmlrPd frt>I w,•i:u or rnilw,i~· slMiou n1 l'<•rh•r in ('Iii or 

N"ortbem Pncillr Railway, Grari- lforlmr ('onntr. F'ol'm~r hwttlity ~m~. 

:.:fl4 
Cliff 11 long llho1·P li1w in northwe11t r111t1.1't>'l'. S~•cl lm1 I;;, T•1w11,.hii, 

:!:! :-:orl11, naug., I !l ,v,•At. l'J1pf'r 1',li1,11:,.,111->. ;\/ml h nr Ca111' l•~lilrn lwtl1. 

:!llii 
~~11.:.t cr•nli>I" 11cn·Uo11 of SN?Uon 11, Towm;hip l:2 ~•forth. fl:•.nll:P I :1 

Wi•a:I, 1mr1h nr C.i.1H1 li:lh:nheth. F111wr ;\11oc·f•IH1. 

:1111; 
,' ''' ?~!111~1$,I~-"~'' ll!I ~'~~,,~1~18:ll1~1_· Ul:1,1!1!:, ~:]1)\;1;'11.l.t. (111;11i.hl.jl, ,liil S,1i\,(:l:.h111, l!,, 'l1d~i\1 1 

llihll')' .1,1 Nii,tUli H11.,:1g:~!' ,1,, ~~'11,111,i:.' ,,,1:11tl~:l~lH,. 
2:11, 

(JUI 1111111<1 ,:1t Obi1u1lil::, ,~~~t,,1,ndr:1,1, lilk,11,dh 1!1~1111Jlih11,, 1!(111g (l(Ulll!)', 111 II 
bhdl! ,,11:111,a ~~ssi, lihle l)f' r:lt1W:1!,f11l11,b .. V~Ol!lf l).llt1,~<i!,,~J~1. N~1,f:h 1)11,lit:., 
S.~!,t!ilfol'I. ~j1,tr11'!'!1$blJl'l lH .):i-l'~1tl:h, !ita,i:i:ii;;'i11 .,,l,.li&lld1, 
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:nli 

20t• 
B111tr iu main branch or WIAh'kah Iliv1,r in Secti1111 ,/'i Towm,hl11 

l!I Xotth. Rung(• !I \\'m:1L UJi\J1"T .Miocene. 

215 
tu 8t•t'.llou :.!\l, Towu11M1, 1.7 :-.01·th. Hfmg<i 8 We1:1t, In cnt m, North 

1-tiV~'I' br·Ruch nr Chkago, .\lllwrrnluit• &. St. Poul Railway. 

218 
D1rnny Rentun mine :--:urnbl:"r :!, se,•oud levd. iu S~ction 3. T(1v.r1-

s:hlp 22 :-:orih. Range 7 t:m,t. In hrneldeh water phas<., of Roce111• al 
Taylor. 

:H9 
Deuuy R(mton Coal iniu,.• Nmnbt>r t;, :it Taylor. King Couutr. in 

Sertiou ::, TuWllllflh, 2:! North. Hangt< i J::11at. In brM·ki>:<ll wat~l' pha>c1f• 
of Ef)Cla'UC. 

:.;211 
One-half mil.- ♦.iast ,:,t J'luwnml!>b iu ;\ ,;mall rrl?t•k 11t fl r,olnt wlwr .. 

a W~!ll 111111 hel!ll ,muk, iu 11orthwt?St 111ui.rter. S,;,•Uuu 11, Tu"t1"1111bip 2:1 

:,,;orth. Rang,, -l 8111H. Eun•m• hr;,.t•khih wllter ,;t1·11ta. 

:!21 
i"O:<!llil h!dgE• ah(n-,• fl'Hllkliu wngou brltlg,! 111 Gr~•lm River ill s-,.c­

tfou If•, Tuwn~hip :21 !'forth. H11ug1;1 7 ~Ri,t. Br1:wkisb w11t•!r ~o~em•. 

::!22 
Cu! in Not·tlwl'n P,wifk Railway traek, mm mile i.outh (lf Duwumlah 

Station. Kini( Couutr. in s,~r.tlon 14, Tovrnship <!3 North. Range ,I F.:a!(t. 
lll'a{'kl><h WiHt!-1' i-:OC1"U1:'. 

:!:!4 
s~iciiou ;;, Tm•rn11hi1, Iii Xorth. Ran~•~ Ii Weet. in h,ggiug road c.111. 

Chehali11 Cmrntr. [pp~!' ;\Jio~ene, tollt,it• graltwd, <'.ross hedded 1:1uml• 
>:!lOIJt•_ 

226 
011" milt> 11p 01~(1\Ui Credt al.love \Yi11lot'k lu Lt•wi:o County. H,i,·• 

thm ::W. Tmuu,hlp l:! North. Rung•• :.! Wi!Rt. 11;0<:1.>1w. 

22X 
Hailroud cuts out milt> north or Cathcart Stalluu :tlong No1·tlwrn 

P11c•in(: Hallway. In S,•c•!.1011 21, Township ::i; ;,.;orth. nan,:;~, !i fi;ast Oil· 
!,OCf'II~'. 

:!Jilli 
Cuta: nlong 1·oatl am! In Wynunr.Jw,i Hln>r hank!\ on•< rniJ,;i 1:1oulh uf 

ju11cUon with llltte,· ('r1?ek i11 Section 35, TowmahiJ• 18 Xonh. Rang~• s 
· ~~,1~11t, .••···· •••!i'.Wi!iil•·• Ml~ci11if!1: • • ()i•;i!lh!~!~~(iii!.· i;it'·•4,!!li:!!~(1,••• i 9,1;;... ..(ilil•· J~•~ii!;uli~\·• t\!~1•11,,.· bi!ir J!),, ...... .. .. .. .. . .. . ... . ....... . 

' ''' 

.. i. ~1,i1•l J•ii1J1:1i1i,; :St1•ru1, 1~1,1e,f .. 1 $l;i,. i•,11d .1t,.ih11ii.~ ..................... .. .. . ... . ...... . j,; \11; ~i 
···•~1•.··01,1··· .. ··.~~~,~,,i!l:•·M1~111,i•i~ll,••···•··d1i!.iij111• .tiiiiiii~~ir··•c!iii.iiUj,/•· ···~i~ji.i.~i1tjdi·.~1~if) ·.•11~;ii$; .. 
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Apptucli,t! 

231 
Olei1ua Creek aboul thre('-fo11rths of s mile uurth or Ynd,,•1·, ju11t 

i=;outb or big bend in cr·eek. A small ilaud of foa;iili,;. In 8P.ction :!fl. 
1'ownshl11 11 Xorth, R,mgP 2 We1:it. :Marine li~o<:'et1P. 

232 
W't:~Kt bank aud ell!! of Cov.lit1. Rln'r. one thom,11.nd rPt•t iwlow b••111l 

aud belm\· locality 2~3. l11 Stidlou 11 N'<1rtb. Range 2 West.. Marirn• 
Eocene. 

w~st ha.1ik and cliff or Cowlitz River at bend In S1:etion 2li. Town• 
ship 11 ::forth, Range 2 Weist. Fossil~ in au ~~X<'.elhmt statf' of 111'(>1Wl'Vll• 

tlon. Marine Eocem.•. 

234 
A narrow hand of stratR. in Ole•1un Crt'ek about tlm:e-fourths of a 

mlh! north or Vader jm•I' south of big bc,nd in ('fPf'k. About f!ight fm•t 
strntigra)lhicnlly alm\'f' localltr 231. lu St'cthm 2!1, 'l'ow11111hi11 11 ~urth, 
Ra11r,:t! 2 West. ::llarltte Eoeene. 

2a;; 
Weal bank of Ille mill [}Olld or tile O'Connell Lumbet· COltJl)llll)' IIJ) 

Olequa Creek onc.!•hntr mile a.boYP dnpot at Winlnek in Sectiou 28,, 
•rowm1hh1 12 North, Rani:-e !! West.. Ollr;o~eiw. OC!('J1r11 in n~aldunl 
putcheio. 

:!iUl 
Stillwater C.r'i't'k, Lewis County, 22till fo~•t abon~ Hi,; jundiou with 

Oler1na ('1'1:'1"k in SeC'tion 30, Townshi11 11 Z,.ortlt. Hauge 2 W,•i!t. 
goeent!. 

2~7 
Olfl(l•HI Cl',;>f'k one-fom•th mile aLo·ve Valler Su1tfo11 hi P,un hank ot 

cirmik ju11.t north of poiut wlrnr(> .imall 1)1'(>0k Nllfll'l! 011.>qua Cn~(•k from 
th"' emit. lu 8'!-dion 29, Towm1hlfl 11 Nnrtb, Hauge :J W~i,;t, H:oC'erw. 

:rn>'< 
Ou Ole1Jua Crlc'ek three-tourtlIs or a miJ,., north of Vnd"r Station In 

bend just. north or anUcllnal axil!, flhout fly~~ lnmdl'ed fret. south of lo• 
C"alltr 2:n. Beetton 2r,. Tow11shi11 11 Nurth, Raug♦i :! Wel!lt, l::oe••rw. 

Northea8t <111aI·tt•r or Section 25, Tnw1111hi1, 11 .:\'.nrth. Jlanl{<' :! Wrn;t, 
on east llldf' nf Cowlltt: River thrlilf'-rourthfl. M a milt• ahovii ,~~rry mi 
!i.tr. Grl'eN•·fl htrrn. OIIJ1)c1~1111, 
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HHi Appnuli.r 
t 

!!f>l 
Alotikamau Ril'E'I' iti \\'ahkinkuui Com,,,- 1war Uw t:•:•lH~•r of 111P 

.1;outh~i:un 111rnrt,•r or SPPtiou :!li, Tnwm1hlp 10 Xur1h. Hauge :i Weflt. i:111 

!hi:> Clinton OJm,:tead hotnt>:!h'llll. Oliitm!~IW. 

In rnili-oad P.ut 011 the 0.-W. H. & X. Co. one-fourth mih· north of 

Lincoln Creek Station 111 Section 21.l, Tow11shi11 1:i :\'m·th, Rang1:• :: \\'est. 
Oligocene. 

2;;G 
lu railroad cut on O.-W. R. H. & ?'.. ('(1. rnw mile north of Llnenln 

Creel{ Stntion ht Sf.~Ction :n. Township li:. Xo1•1.h. Raugi> :: Wel-iL Oligo• 

ceue. 
257 

!';orth bank nf Cnlnmhla B.tn•r, two lnmcll'ed frd we111 or tJi,, mn11!h 
or Sl!!!!OU CJ-t't'k lu Wttll kiakum Couuty tu 8t!('1 io11 •L Townllhip !• :,.;qrfh. 
Rnni,:P x w,,,st. IJ!igoc,•1w. 

:l5!1 
Out--ha.lr lllil{' wNit of Twin l'oliloll1c••. Clallam Cm1111y lu ,.,...a f'litf 

In SN:tiuu 27. Tuw11,!hl11 ;fl North. Rnr1~I' 1!I \\'1:!111. Ol!Jl;m'Pl11i. 

:i~1!I 
Twn mil<'!ii Wf~Sl oi' Gt•tty:slllll'~. Cl:Lllam Ccmuty, ill !Sl'fl ditr ill 

11ortllwe1;1t 1I1rnrt ... 1·, S'c'di(Jll :W, Towm•hlp 31 :--(>l'th, Range :1 \'Ve!!-t. Oll­
go<'erte. 

2111 
cmr crn north slH,r•·~ <if Colmnbia Hh·p1• ::ihom om•-halr 11111~• ea,H oi 

Knnppron. f'Rdfk County. Ji'oi;aJl,; oef'Ur In nodu)Pi,, In 8•'1'tion !I, 
TowushlJI !I North. Rangi~ n \\'est. Ollizoce1w. 

26:l 

(nw amt om'·<'lghth mil<>11 west or I ,incohi Crl:'f'k Station In hlutr 
aloui o .. w H, R. & N. ('o. In LflWill C'olllll)' In s,~ctlnn 21:. Tnwnl'.hip 
I ·I !l.01·th. Rirng1~ ,l W~u,t. Oligt)t•lHR 

IUUlri; along lumll J11 Cowlitz RiH!I' iu SN:llon :!S, Tnw111d1ip l1 
:--:v1·1h. R11ug1> 2 \1b~,t. ?\Tarim! 111,p.,1· l<~oC'•:•lH•. 

26{ 
Blntr on g,1uth i;hl<' of H1>nr Rive,,·. PiwiH<- {'ounty, on lirni hHtWN•n 

Seel ioni; :i!0 and :n, Township 10 Sorth, Rnng,, 111 Wei;.t. Ollgo<'en~. 

2$i 
.1:m1,.l! 0.11 ,,,~1.11-1, 1ib1i, <lt s.b(>111w1~il',~1,r Pat, .. li1i,

1
i:11ule, t11qt11t1t 11,1 s~,,,.1u<1t1 l!l!l1, 

'l~d'l\llll!ll:1111 11 N.,,,lif;I~ •. Ha.11.g11 j(I W!iiii\li:(.. OHgt,11!!,llHli, 

,11,1 
.1ll11.11, lllli1Qrc1. 1~1i: l1()~t• t.!lt<:,i)S,~11)~11' 1Ja)! · 1.1l, .Jii.1,l'l!eii!~Qlil. C6Ullti)' bi li!i,l1:1U11i1: ii;. 

1lo:w1:1shl.11 2!1 N1,)11th, .n:.iJ.llil\!''11' I ,~i'e11f, Oltli!'Pllii!'IHI, 
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818 .Ip pnuli.i· 

:!>H• 
Old \\'m:<lliugtou Geologic11l S11r\·1•y col11~dio11 uf 1!!02. 1''rn1u Lewta 

County iu Chehalh:t bill oue-!ourth mllf' sonllw.m;t ur hott>I. ·fi~m:..-n1·. 

Fotm<~r lm:;tlily 6. 
2Sl 

Old \\'Ulihiugton Gt::'nlugkal Sllr\"€Y <:Oll~etiun or rnn2 Ill L1~wla 

County <111 Olequa. Creek. one mile u11 cre1!k from Winlock. F'orm~r 
locality i. 

!!82 

Olcl Washington Geological Surrey collt"!etion of 1902 in Cow1it11 
County IWl'lve miles we8t or KPlso. 8o(•Nw. l~nrnwr lor.nlitr II. 

isa 
Old Washington Geolugical Surn:•y collection of l!J02 iu Cowlitz 

County twelw mlle:s Wt>lll or K,•h1(1. Eo<'ellf'. l"oruwr locality !1• 

2S5 
Ont~ mile wi-•i;t of 011kvillP, t.:l'ayi, Harhoi- Cou111.y, In St-t:t.iot1 l\l, 

1'(111•t11ihlp It, ?\orl.h. Haugii ~ ~\'i~st. Olhioc1•1w. 

28$ 
Fl'um falls \JU Sc,1111.Qi;rnai:! Cn~ek 111'111· Cui;tl~ Hoclt iu S. I<:. qunrh!r. 

Se<·tiou 18, To'i'l'nshlp U :,.;orlh. Range :! West. l~ocen€". 

l:!Xll 

N~•,1r au olrl coul 1n-11a.111icl In Sel'lion :11. Town1:-h111 JO Nur!l1, Hu11~•-' 
2 West. 1-.::oct>ue. 

::!!Ill 
Xt>ar Pt~ctell l11c11Jity in Seetion 2~. ·row111!11l11 H Xortl1, H1rng1~ 2 

\Vest. J.<~ocene. 
291 

~t•ar \\'luh.lt'k, Lewi11 Couuty. iu Sediou 28, on Oh:••11111 Cr~•elc: in 
bluff ue11r jnnctlou of wt•i.t l;ranch or Ole11ua l.'ret•k Wf!Ht from 111illJ1n11d. 
Ollgoceue. 

\V1•11t hrauch uf Ol<!<lllil Cre,_.k 1111e-lrnlt mile abon• juuNiou nt maiu 
creek. Oligocene. 

;,;orU1 eud of l,i!!; l';llde un ~- P. Rallwuy cut Ollt>-haH milt• nort.ll of 
'I'•i•uino ill Th1m~ton Co11111 y lu s,~cllou 17. Towu11lllp 16 Ntmh. Ha11gp 
1 WEiaL (lltgocene. 

29'1-
ih:(,ll.11.t•H;)" l!'ft.)l<l'h Q\1 l!l!l:lUth li>ll:nlll: Oil' l:!,tl,l.lw1dillir (l!1:1(11elil: tll!l,1:I 1111'1~~ 1~1e11t 

r:it .va,1,11• .1.11 • iie.ilt.fo11. a,a,, 11,,w,111111,1, •· ~ I.· l<.l,j111:I,,,. Ji•11!1111t :ii ,~1J1,11,,.. ''"i11,~1:111 •. 

ll,fj~,. 
· Oiu1 1i1:1d i:/l!lil,11.s,U lliUilllil 11n1~tll .· t:lf V~;i!_hHi !11 J:~li~lil, c,01111.I~! .. 111 .. l.ui,d .. <It 

,ci,1.t~l~~l1 C)rt,!!k. .1~t J1:1,1,~1j!10~~:. 13 llH,I .. Ji!i'm#,j~,11~11 :i•111lli!(!,. 1\t,O.IN!l!l:)!'' .. 1;1~ .$1~(!t:l•:u1 
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